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SUBJECT: Minutes of the Consultative Committee for Space Data Systems
(CCSDS) Management Council (MC) Meeting

PLACE: Darmstadt, Germany

DATE: 5-6 November 1998

I. ATTENDANCE

Organization Name

BNSC/RAL Peter Vaughan
David Giaretta

CNES Roland Ivarnez
Maurice Winterholer
Jean Latour

CSA Arvind Bastikar

DLR Manfred Drexler

ESA Erhard Jabs
Carlo Mazza
Klaus Lenhart
Horst Kummer

INPE Eduardo Bergamini

ISAS Takahiro Yamada

NASA David Townley
Adrian Hooke
Neil Dissinger
Howard Weiss

NASDA Masami Kashimoto
Yoshio Inoue

CASI Qian Xiaolian
Wang Guangyue
Li Pan
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II. INTRODUCTION

The meeting was convened by Mr. David Townley, CCSDS Co-Chairman.  The delegates and
other attendees introduced themselves.

III. WELCOMING REMARKS

On behalf of the ESA Director, Dr. Carlo Mazza welcomed members of the CCSDS
Management Council.

IV. AGENDA REVIEW AND APPROVAL

The agenda is shown in Attachment A.  The discussion of  CCSDS Web Page Enhancements
was deleted from the agenda and will be discussed before the next MC meeting via e-mail
correspondence.  A presentation concerning the CCSDS Security Working Group was added to
the agenda.  The MC approved the meeting agenda.

V. REVIEW OF MINUTES FROM TOKYO

The draft minutes from the Spring 1999 meeting in Tokyo, Japan were reviewed and accepted.

VI. SECRETARIAT REPORT

The Secretariat’s report (Attachment B) was previously distributed to all members.  This report
included the CCSDS Documents Register and Directories of the CCSDS Member Agencies,
Observer Agencies, and Associates.

VII. REVIEW AND REPORT OF OPEN ACTION ITEMS

The list of open action items is included as Attachment C.

98-2  CLOSED.  Agency comments have been received for the SLE Red Books.

98-4  OPEN.  Graphic files of spacecraft have been received and a "Fleet Chart" collage was
distributed to the attendees.  Agencies are asked to provide graphics of additional spacecraft that
need to be included in the collage.

98-5  CLOSED.  NSPO provided information concerning the use of CCSDS Recommendations
for RocSat-1.
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98-6  OPEN.  Mr. Lenhart suggested that the template for panel reports be developed after the
CCSDS Strategic Plan is reviewed and finalized.  He suggested that the Work Breakdown
Structure format could be used to indicate an item's change within the work program.

98-7  OPEN.  No inputs have been received.

98-8  OPEN.  No inputs have been received.

98-13  OPEN.  Mr. Townley reported that there has been no activity in the designated liaisons
with other standards groups.  He suggested that the Panels review the appointments of liaison
representatives and discuss them at the next TSG meeting.

98-15  CLOSED.  This item was deferred to the discussion of the Roadmap & Vision Statement
Working Group Report (CCSDS Strategic Plan).

98-16  OPEN.  NASA and NASDA have responded to the CCSDS Utilization Questionnaire.
Other Agencies stated that they found it difficult to provide precise and useful information on the
questionnaire.  Mr. Lenhart  responded that the agencies should provide inputs as soon as
possible and that he would clarify any obscure information.  The information obtained from the
questionnaires would provide useful data for agencies to plan cross-support activities.

98-17  OPEN.  Mr. Giaretta suggested that the CCSDS Strategic Plan would provide a good
marketing tool and that the ideas contained in the plan could be used to develop a marketing
brochure.  A draft of the brochure would be presented at the next MC meeting.  Mr. Mazzo
recommended that a coordinated activity be used to develop all marketing materials and methods
(brochures, web page, presentations, etc.).  Messrs. Giaretta, Bergamini, and Townley will form
a marketing committee to review existing materials promoting CCSDS and develop
recommendations for coordinating these elements into a cohesive marketing strategy (See Action
Item  98-23.)

98-18  OPEN.  The marketing committee will address this issue.

98-19  OPEN.  Mr. Townley reported that a limited response has been received from U.S.
industries.  ESA is currently updating their CCSDS-implementations information and CNES is
conducting an industry survey to be forwarded to the Secretariat.

98-21.  CLOSED.  Mr. Mazzo reported that ASI is withdrawing as a member of CCSDS and will
not host the fall 1999 MC meeting.  Instead, ESRIN in Frascati, Italy will be asked to host the
meeting.

98-22  OPEN.  The Agencies and Observers who have not responded will be contacted to
provide Agency Representatives for requesting SCIDs.
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VIII. AGENCY REPORTS

BNSC.  Mr. Vaughan reported that BNSC support continues at around two man-years for all
three panels and with an increased effort on SLE Services associated with Panel 3.  An archiving
workshop was held in the U.K.  that was productive in that it stressed the importance of
standards work within CCSDS, ISO and BSi.  BNSC continues to support the STRV 1b mission
and the ACE mission which uses a CCSDS-compatible decoder.  TT&C operations for STRV 1c
and d are scheduled to begin September 1999.  (The BNSC report is included as Attachment D.)
Mr. Hooke reported that  operations personnel are unable to shut down the power on the STRV
1b spacecraft to terminate the mission.  Continued S-band transmissions from the spacecraft
could cause bandwidth problems in the future.  It was suggested that Panel 1E should consider a
recommendation to design spacecraft with the ability to shut down power to cease RF
transmissions (see Action Item 98-24).

CNES.  Mr. Ivarnez reported that CNES continues its level of support at four man-years and the
use of CCSDS standards at the agency is increasing.  S-band ground stations are currently being
refurbished to include CCSDS equipment.  He noted that the CCSDS Strategic Plan would be
useful in the decision as to which activities CNES resources would be devoted.  The CNES
report is included as Attachment E.

DLR.  Mr. Drexler reported that DLR continues to emphasize the work of Panel 3 and monitor
the work of the other panels.  A new Ku-band ground station in Weilheim which uses CCSDS
standards has been successfully operated and verified during the EUTELSAT W2 LEOP in
October 1998.  Mr. Drexler suggested that the introduction of Ground Domain Services as a
work item for P3 be reviewed in order to prevent an overlap of work between P2 and P3.  Future
work for CCSDS within DLR-GSOC will have to rely more upon internal DLR-GSOC staffing,
rather than on contractual personnel.  The DLR report is included as Attachment F.

ESA.  Mr. Mazza reported that ESA is currently implementing SLE services in two phases
through a contract with industry.  Phase 1 will be used to support the Integral mission in 2001.
Phase 2, which allows full interoperability of station equipment, will support the Rosetta mission
in 2003.  ESA has recently established an Engineering Standardisation Board (ESB) which will
look to incorporate CCSDS recommendations into the ECSS (European Cooperation for Space
Standardisation) series of standards.  The current level of ESA resources of between four and
five man-years will remain the same for 1999.  The ESA report is included as Attachment G.

INPE.  Mr. Bergamini reported that INPE continues its support of CCSDS, but cannot commit
major manpower this year.  A continuing effort is being made to disseminate CCSDS
Recommendations among Brazilian aerospace industry, research and academic institutions.
There is a possibility that research labs could provide manpower for the development of CCSDS
Recommendations in 1999.   INPE is also involved with industry in the development of a
segment of the International Space Station which will incorporate CCSDS Recommendations.
The INPE report is included as Attachment H.

NASA.  Mr. Hooke presented the NASA report.  He reported that NASA has officially adopted
most of the CCSDS Recommendations as NASA Preferred Standards.  The NASA
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standardiation budget for 1999 will not be sustained at the higher level achieved in fiscal year
1998.  The current level of resources consists of two full-time NASA Civil Service employees
and 13 NASA-JPL and contractor staff.

The Consolidated Space Operations Contract (CSOC) and its effect on CCSDS was explained by
Mr. Hooke.  The CSOC strategy consists of transferring NASA ground station operation to
contractors which allows them to select the standards to be used.  There is a concern that the
space link architecture may use an "IP-over-ATM" protocol that would be used primarily for ISS
and Shuttle missions and relegate the CCSDS protocols for use with legacy systems.  NASA
needs to discuss the technical implications with the contractor on this architecture.  Another
impact of the CSOC contract on outside agencies would be that reimbursable agreements would
be negotiated with the contractor (Lockheed-Martin) instead of NASA.

Mr. Hooke reported that NASA has signed an agreement with the Centre Commun D'Etudes De
Telediffusion et Telecommunications (CCETT) for the use of Turbo Codes.  Other agencies are
encouraged to negotiate their own agreement with CCETT.   If these issues are promptly
addressed, the Turbo Code technology can be adopted as a CCSDS Recommendation.  The
NASA report is included as Attachment I.

NASDA.  Mr. Kashimoto presented the NASDA report.  NASDA supported all three Technical
Panels as well as the TSG and MC.  Panel  support activities included participation in review and
analysis of Panel 2 OAIS red book and review of three Panel 3 SLE red books.  The overall level
of NASDA support to CCSDS remains at two persons per year.  Mr. Koichi Ayabe was
announced as the new NASDA Delegate to CCSDS.   NASDA is widely implementing CCSDS
Recommendations for Telecommand and AOS.  Mr. Ivarnez requested that NASDA provide
lessons-learned feedback from their use of AOS Recommendations (Action Item 98-25).  The
NASDA report is included as Attachment J.

ISAS.  Mr. Yamada reported that ISAS has successfully launched the Planet-B spacecraft that is
CCSDS-compliant.   This year, ISAS will support CCSDS with .3 man-years.  ISAS is
implementing CCSDS Recommendations for telemetry and telecommand in several spacecraft
and ground installations and intends to implement SLE services on MUSES-C.  The ISAS report
is included as Attachment K.

CSA.  Mr. Bastikar reported that the Radarsat mission is using CCSDS Recommendations and
that many of the CSA systems are CCSDS-compatible.  However, there is a new emphasis at
CSA to use outside contractors for standards development and selection.   Mr. Bastikar said he
hopes to maintain the standards activity at CSA, but the agency may have to discontinue its
membership with CCSDS.  A presentation will be given to persuade the new CSA management
to commit to CCSDS.



REPORT OF THE MANAGEMENT COUNCIL - MEETINGS MINUTES

CCSDS B10.0-Y-17 6 November 1998

IX. PANEL AND TSG REPORTS

Panel 1:  Mr. Lenhart presented the Panel 1 report.  He reported that Panel 1E continues its work
on bandwidth efficiency despite the decision by NASA to withdraw its support until new funding
can be obtained.  Panel 1F has completed the review of the CCSDS File Delivery Protocol
(CFDP) red book.  A work plan has been defined and a draft white book has been developed by
Panel P1J for navigational data transfer.  The P1 report is included as Attachment L.

Panel 2:  Mr. Giaretta presented the Panel 2 report.  He noted that the new draft of the Data
Entity Dictionary Specification Language (DEDSL) Recommendation addresses the overlap with
other standards organizations.  Also, DEDSL will divided and expanded into separate books for
Abstract Definition (BB), PVL Implementation (BB and GB), and XML Implementation (BB
and GB).  The Abstract Definition red book will be delayed until the PVL Implementation red
and green books are completed (May 1999).  A red book is expected by the Spring 1999 MC
meeting for the Catalogue Interoperability Protocol (CIP-B) which was developed under CEOS.
Also, an Archiving Reference Model red book is due for release by May 1999.    Panel 2 has
suggested changes to the terminology used in the draft of the Strategic Plan and recommended
that the importance of archives should added.  The Panel 2 report is included Attachment M.

Panel 3:  Mr. Winterholer reported that SLE documentation is being developed for the Integral
mission.  The Panel 3 Work Breakdown Structure and document production schedule was also
discussed (see Attachment N).  The major challenge for Panel 3 is to finalize the SLE services
and then work on the Ground Element specifications.  Panel 3 will also work with Panel 1 to
define end-to-end services using IP technology.

TSG:  Mr. Lenhart presented a brief report of the TSG meeting.  Topics discussed at the meeting
concerned the activities of the Addressing, Security, and Strategic Plan working groups.  Details
of the meeting are available in the TSG Meeting Minutes.

X. REPORT FROM LIAISONS

The current list of liaisons is included as Attachment O.  No significant activity was reported.
Action Item 98-13, which requests the review of liaison activity by the TSG, remains open and
will be addressed at the next TSG meeting.  Mr. Bastikar stated his opinion that if the IAA
Committee on Operations, Quality and Safety includes the concept of standards in its activities,
then they should change their name to include the word "standards."  The Secretariat will submit
a letter to the IAA Committee requesting this change (Action Item 98-27).

XI. NEW WORK ITEM TEMPLATE

Mr. Townley presented the New Work Item Template (NWIT) and associated changes to the
Procedures Manual that defined software development and distribution issues.  The template and
procedures have been distributed for review and comments have been incorporated.  However,
before the template is approved, it was suggested that security issues be included.  Also, the
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Strategic Plan may have an impact.  Mr. Townley recommended that the NWIT be deferred until
these topics are addressed.

XII. CCSDS STRATEGIC PLAN

Mr. Kummer distributed a summary of discussion on the CCSDS Strategic Plan that was
presented at the TSG meeting. The presentation is included in Attachment P.  Mr. Hooke stated
that after the Principal Delegates agree on the plan, the documents will be presented to each
agency's senior management to promote CCSDS and demonstrate future plans.  Mr. Ivarnez
commented that the Strategic Plan will be an excellent tool that will assist in the allocation of
scarce resources.  His comments are included in Attachment Q.  Two agency review cycles are
scheduled before a TSG and MC review in Spring 1999. An action item was issued for the
agencies to provide comments (Action Item 98-26).  Mr. Ivarnez's comments (Attachment Q)
should be considered when reviewing the themes and sub-themes that are described in Volume 2.
Observer agencies will be included in the review.  Both Volume 1 and 2 will be presented  to
higher agency authorities after approval by the MC.  Mr. Townley commended the Strategic Plan
Working Group for their considerable effort in developing this document.

XIII. CCSDS SCPS RED BOOKS AND AOS UPDATES

SCPS Red Books.  Mr. Townley reported that the series of SCPS books have been approved as
draft international standards.  However, the ISO schedule for final approval would mean that the
books would be approved as a final international standard before the official CCSDS MC
approval as a Blue Book next Spring.  A P1F editorial review needs to be completed before
submission as an ISO standard.   Mr. Townley will submit a letter to ISO Central requesting
approval to delay the processing of the SCPS DIS documents to FDIS status until Spring 1999.

AOS 5-year Updates.  Mr. Hooke stated that the CCSDS 701 (AOS Architectural Specification),
704 (Audio/Video), and 705 (LOTOS) documents are scheduled for their 5-year review (see
Attachment R).  The 701 document will be reconfirmed pending Mr. Yamada's report on the
consolidated link layer.  The 704 document needs to be updated to include new Audio/Video
technology. The 705 document describes technology that is no longer used and should be
downgraded to a Green Book.  Mr. Lenhart stated that Panel 1 will evaluate the  704 and 705
documents to  determine if resources can be dedicated for the update or recommend that the
books be downgraded to Green status (Action Item 98-30).  In the meantime, the 704
Recommendation should be withdrawn as an ISO DIS.

XIV. SPACECRAFT CODE IDENTIFICATION BLUE BOOK REVIEW

Mr. Townley reported that CCSDS 320.0-B-1 is due for reconfirmation and will be revised.  The
update would include deleting an incorrect reference, updating the list of Agency
Representatives, and adding an annex that provided guidance for commercial use of SCIDs.  A
question was asked as to where the latest list of Spacecraft Code Identifiers could be obtained.
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The list is available on the CCSDS web page and will be verified by the Secretariat (Action Item
98-28).  The attendees discussed the policy statement that would allow commercial spacecraft to
use CCSDS SCIDs.  Mr. Hooke stated that the future use of IP addressing for spacecraft could
make the use of SCIDs redundant in providing a unique identifier.  It was recommended that P1
and the TSG consider the long-term implications of IP addressing on SCIDs (Action Item 98-
29).  The MC approved the proposed updates to CCSDS 320.0-B-1, but excluded the policy
statement annex.

XV. MARS 2001 - INTERPLANETARY INTERNET

Mr. Hooke presented the status of CCSDS activities in the development of the Interplanetary
Internet.  He stated that new technology is being developed that can potentially allow the Internet
to be replicated throughout the Solar System.  This "Interplanetary Internet" will be proposed for
use in the planned international research missions to Mars.   To accomplish this, Mars will need
a communications and navigation infrastructure.  This infrastructure will consist of a micro-
satellite constellation which will need internationally interoperable proximity links for navigation
and communication.  CCSDS will participate with Lockheed-Martin in the development of
standards for the proximity links.  A meeting at ESTEC is scheduled to discuss this activity
among the CCSDS member agencies.  Mr. Tom Gannett is responsible for writing a White Book
for the standard.  The Interplanetary Internet presentation is included in Attachment  S.

XVI. AD-HOC WORKING GROUP ON SECURITY

Mr. Weiss presented the report from the Ad-hoc Working Group on Security (Attachment T).
This group was chartered to identify data protection issues and threats across the three CCSDS
panels and propose recommendations.  The current security activities among CCSDS Panels and
Observer Agencies consist of the following:

• Panel 1.  Security issues are discussed in the Telecommand Green Book, AOS Green
Book, and SCPS Security Protocol.  A P1A Security Green Book is being developed.

• Panel 2.  No security-related work is underway, but access control is being considered for
the Data Archiving Reference Model.

• Panel 3.  No security-related work is underway, but there is interest in providing secure
cross-support.

• CAST.  Data protection mechanisms at the packet telecommand and telemetry transfer
layer is being developed.

Mr. Weiss recommended that the MC needs to consider the following actions:

• Perform a detailed security risk analysis.

• Require that all work items include consideration of security issues.
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• Expand the P1A Security Green book to include Panels 2 and 3 to create a cross-panel
security document.

• Implement SCPS security protocol on all CCSDS missions.

• Develop a generic CCSDS Space Mission System Security Policy that would aid mission
developers.

The MC endorsed the recommendations of the Security Working Group and requested that the
results of the security threat analysis be presented at the next meeting.  ESA, BNSC,  and CNES
stated that they will try to improve their participation with the Security Working Group.   Mr.
Lenhart proposed that the panels should immediately consider security issues in their current
work instead of waiting until after the security threat analysis.

XVII. NEW BUSINESS

Conference Participation.  Mr. Hooke reported on CCSDS participation in two European
conferences scheduled for 1999.  The first conference, the IAA/IAF, is scheduled for October in
Amsterdam.  This conference will provide a good opportunity to advertise CCSDS
accomplishments to technical experts in the space community.  The second conference, the UN
Committee on Peaceful Uses of Outer Space is scheduled for July in Vienna.  It was suggested
that a representative from the European agencies should attend.  Pursuit of corporate sponsorship
for conference activities could benefit CCSDS in the future.  Also, it was recommended that a
CCSDS booth be created for promotional use at European conferences.  NASA will provide the
specifications of the CCSDS booth (used at U.S. conferences) to ESA (Action Item 98-31).

Stable Red Book Designation.  Mr. Hooke noted that the final draft status, otherwise known as
"Stable Red Book" needs to be distinguished from the normal definition of "Red Book."  The
Secretariat will write a statement that would be included in stable red books that explains the
implications of final draft status (Action Item 98-32).

XVIII. PLANNING FOR NEXT TSG/MC MEETINGS

The following schedule was tentatively agreed to by the MC:

Spring 1999 meetings sponsored by JPL in the Los Angeles, U.S. area:

Panel meetings - 3 May - 14 May

TSG - 14 May 1999, 17 May (a.m.)

MC - 17 May (p.m.), 18 May

SC13 - 19 May (a.m.)
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Fall 1999 meetings sponsored by ESA/ESRIN in Frascati, Italy:

Panel Meetings - 4 October - 15 October

TSG - 18 October

MC - 19 October, 20 October (a.m.)

SC13 - 20 October (p.m.)

Spring 2000 meetings hosted by CNES in Toulouse, France.

Fall 2000 meetings hosted by INPE in São José dos Campos, Brazil.

XIX. APPROVAL OF RESOLUTIONS

Mr. Dissinger read the resolutions, which were approved.  Draft copies of the Resolutions and
Action Items will be distributed via e-mail.
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DRAFT RESOLUTIONS

CCSDS Management Council
5-6 November 1998

Darmstadt, Germany

MC-F98-1. CCSDS resolves to approve the release of CCSDS 320.0-B-2 that incorporates
changes presented at the meeting.

MC-F98-2. CCSDS resolves to move ahead rapidly to work with all international elements of
the Mars program to recommend a full suite of CCSDS protocols suitable for Mars data
communications relay, and that the interim recommendation that follows will be respected in
terms of being a supported feature in that final recommended suite of communications
capabilities.

MC-F98-3. CCSDS resolves to endorse recommendations of the Security Working Group and
that they continue their work to present a more detailed security analysis at the next TSG
meeting.

MC-F98-4. CCSDS resolves to express its appreciation to the Strategic Planning Working
Group Committee for their outstanding contributions to the development of a CCSDS Long-
range strategic plan.

MC-F98-5. CCSDS resolves to express its sincere appreciation to ESA/ESOC for their
excellent support and hospitality provided to the MC at the 5-6 Nov 1998 meeting in Darmstadt,
Germany.

MC-F98-6. CCSDS resolves to accept the proposal of the NASA to host the Spring 1999
panel, TSG, MC, and SC 13 meetings in the vicinity of the Jet Propulsion Laboratory in Los
Angeles, California, USA.  The scheduled dates are 3 May - 14 May for panel meetings, 14 and
17 May for the TSG, 17 - 18 May for MC, and 19 May for SC 13 meetings.

MC-F98-7. CCSDS resolves to accept the proposal of ESA/ESRIN to host the Fall 1999
panel, TSG, MC, and SC 13 meetings in Frascati, Italy.  The dates proposed are 4 October - 15
October for panel meetings, 18 October for the TSG, and 19-20 October for the MC and SC 13
meetings.

MC-F98-8. CCSDS resolves to accept the proposal of CNES to host the Spring 2000 TSG,
MC, and SC 13 meetings in Toulouse, France.

MC-F98-9. CCSDS resolves to approve the release CCSDS 320.0-B-2, CCSDS Global
Spacecraft Identification Field: Code Assignment Control Procedures.
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DRAFT ACTION ITEMS

CCSDS Management Council Meeting
5-6 November 1998

Darmstadt, Germany

The following actions were continued from previous meetings:

98-4 Agencies are asked to provide graphics of CCSDS-compliant spacecraft to the Secretariat
to enable the creation of a collage showing the full complement of such spacecraft.

Assignee: All Agencies
Due Date: Next MC Meeting

98-6 The TSG shall develop a template for the panel reports to the MC that differentiates
between active and inactive items in the work program, shows changes since the last report,
panel document status, the schedule for the work, and any issues impacting panel production.

Assignee: TSG Chair
Due Date: Next MC Meeting

98-7 All Agencies should submit their requirements for SLE services.

Assignee: All Agencies
Due Date: Next MC Meeting

98-8 All Agencies should submit documentation material relevant to actual cross support
interface implementations.

Assignee: All Agencies
Due Date: Next MC Meeting

98-13 The TSG shall review the list of liaisons and determine the appropriate organizations and
the appropriate persons to act as liaisons.

Assignee: TSG Chair
Due Date: Next TSG Meeting

98-16 The Agencies shall respond to the Agency CCSDS Utilization Questionnaire, which was
provided as part of the Secretariat Mail-out Package.

Assignee: All Agencies
Due Date: Next TSG Meeting
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98-17 Mr. Giaretta will develop specifications for a Top Management Oriented Marketing
Brochure.

Assignee: Mr. Giaretta
Due Date: Next MC Meeting

98-18 Member Agencies shall consider the proposal for a Top Management Oriented Marketing
Brochure with regard to whether they have resources to devote to development of such a
document.

Assignee: All Agencies
Due Date: Next MC Meeting

98-19 The Agencies shall collect information on products developed within their respective
countries and provide it to the Secretariat for inclusion in the CCSDS-Related Implementations
Green Book

Assignee: All Agencies
Due Date: Next MC Meeting

98-22 All Agencies shall provide updated information on Agency Representatives for
requesting SCIDs.

Note: all Member agencies have responded.  Follow-up needed for Observer agencies that have
not responded.

Assignee: All Agencies
Due Date: Next MC Meeting

The following new actions were assigned:

98-23 Review existing materials promoting CCSDS and develop recommendations for
coordinating these elements into a cohesive marketing strategy.

Assignee: D. Townley, D. Giarerra, and E. Bergamini
Due Date: Next MC Meeting

98-24 Panel 1E will research perceived requirement that all  S/C have the capability to shut-
down when mission concludes to prevent RF interference with operational S/C and determine if
CCSDS has a role in promulgating a standard related to this issue .

Assignee: P1E
Due Date: Next MC Meeting
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98-25 NASDA to provide to MC lessons-learned feedback on CCSDS AOS recommendations
used on the ETS-VII mission.

Assignee: NASDA
Due Date: Next MC Meeting

98-26 All agencies should review CCSDS Strategic Plan and submit comments according to the
following schedule:

Assignee: All Agencies
Due Date: First Review - 31, Jan 1999

Second Review - 30, April 1999

98-27 To highlight the difference in the role of standards compared to quality and safety, the
Secretariat will submit a letter to the IAA requesting that they change their name to Operations,
Standards, Quality and Safety.

Assignee: Secretariat
Due Date: Next MC Meeting

98-28 The Secretariat will verify the web address of the SCID number assignments and
distribute to MC members.

Assignee: Secretariat
Due Date: Next MC Meeting

98-29 Panel 1 and the TSG should consider future requirements of SCID number assignments
in light of development of IP technology and its application to space communications and
develop recommendation for consideration by the MC.

Assignee: P1 and TSG
Due Date: Next MC Meeting

98-30 Panel 1 to recommend action on AOS Blue Books 704 and 705 as to whether books
should be updated to reflect current technology or downgraded to Green Book status for
reference use.

Assignee: P1
Due Date: Next MC Meeting

98-31 NASA to supply information to ESA to create CCSDS booth to promote CCSDS at
European conferences.

Assignee: NASA
Due Date: Next MC Meeting
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98-32 Secretariat to draft statement explaining final draft status that would be included in stable
red books.

Assignee: Secretariat
Due Date: Next MC Meeting
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ATTACHMENT A

AGENDA



REPORT OF THE MANAGEMENT COUNCIL - MEETINGS MINUTES

CCSDS B10.0-Y-17 18 November 1998

DRAFT AGENDA
CCSDS MANAGEMENT COUNCIL

Darmstadt, Germany
November 05/06, 1998

1. Call to Order (9:00 AM)
2 Introduction of Delegates
3. Welcoming Remarks
4. Agenda Review and Approval
5. Review of Minutes from Tokyo, Japan
6. Secretariat Report
7. Review and Report of Open Action Items
8. Agency Reports
9. Summary Reports from Technical Panels

Panel 1*
Panel 2*
Panel 3*
TSG**

* Chairperson reports should include (1) resource and schedule status,  (2) panel
documents requiring MC approval, and (3) an identification  of which of that
panel's Blue Books should be considered for submission  as future ISO standards.

** Only Technical items not discussed at the TSG Meeting should be brought
forward to the MC.

10. Report from Liaisons & Review of Liaison Relationships
11. Special Topics:

Roadmap & Vision Statement Working Group Report
New Work Item Template/Procedures Manual Changes
SCPS Red Book Status and Future Schedule
Proposed Enhancements to CCSDS Home Page
SCID Blue Book Update/5 Yr. Review
CCSDS Response to Mars 2001 Program Requirements

12. Any New Business
13. Planning for next TSG/MC meetings
14. Approval of Resolutions/Action Items
15. Adjourn (not later than 12 noon 06 November)
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ATTACHMENT B

SECRETARIAT REPORT
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CCSDS SECRETARIAT PACKAGE

CCSDS MANAGEMENT COUNCIL MEETING
Darmstadt, Germany
5-6 November 1998

• Directory of CCSDS Principal Delegates

• CCSDS Associates List

• CCSDS Document Register
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Instructions regarding telephone and facsimile dialing

The telephone and facsimile numbers listed in this directory are given in international format.
The "+" sign at the start of each number refers to the whatever digits must be dialed in the
country of origin in order to get an international access circuit. For calling within a country, this
access code, the country code, and perhaps the city/area code should not be dialed.

Please report any errors, omissions, or changes to this directory to the CCSDS Secretariat
at the address/number below.

NATIONAL AERONAUTICS AND SPACE TEL: +1 202 358 4818
ADMINISTRATION FAX: +1 202 358 2830
Mr. David L. Townley E-Mail: david.townley@hq.nasa.gov
NASA Headquarters, Code MG
Washington, DC 2054@0001
USA
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Member Agencies

AGENZIA SPAZIALE ITALIANA (ASI) TEL: +39 6 8567 384
Mr. Claudio Portelli FAX: +39 6 8567 324
viale R. Margherita, 202 E-Mail: portelli@asirom.rm.asi.it
00198 Roma 
ITALY

BRITISH NATIONAL SPACE CENTRE (BNSC) TEL: +44 1 235 44 6269
Mr. Peter A. Vaughan FAX: +44 1 235 44 6667
Rutherford Appleton Laboratory E-Mail: p.a.vaughan@rl.ac.uk
Building R68
Chilton, Didcot
Oxfordshire OX11 OOX
UNITED KINGDOM

CANADIAN SPACE AGENCY (CSA) TEL: +1 613 990 4100 or +1 514 926 6269
Arvind Bastikar FAX: +1 613 9919155 or +1 514 926 4613
3701 Carling Avenue E-Mail: arvind.bastikar@space.gc.ca
P.O.Box 11490, Station H
Ottawa, Ontario K2H 8S2
CANADA

CENTRE NATIONAL D'ETUDES SPATIALES (CNES) TEL: +33 5 61 28 15 51
Mr. Roland Ivarnez FAX: +33 5 61 27 31 35
CST/EO/D E-Mail: roland.ivarnez@cnes.fr
18, Avenue Edouard Belin
31401 Toulouse Cedex 4
FRANCE

DEUTSCHE FORSCHUNGSANSTALT TEL: +49 8153 28 2755
FOR LUFT- UND RAUMFAHRT E.V. (DLR) FAX: +49 8153 28 1455
Mr. Hubertus Wanke, E-Mail: hubertus.wanke@dlr.de
German Space Operations Centre
GSOC-MB
Munchner Str. 20, Oberpfaffenhofen
D-82234 Wessling
GERMANY

EUROPEAN SPACE AGENCY TEL: +49 6151 902320
Mr. Erhard Jabs FAX: +496151903411
Robert Bosch Strasse 5 E-Mail: qabs@esoc.esa.de
D-64293 Darmstadt
GERMANY
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INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS (INPE) TEL: +55 12 325 6166 (Sec.)/6603 (office)
Eduardo W. Bergamini FAX: +55 12 325 6150 (Sec.)
Activity of Application Services E-Mail: e.w.bergamini@atsme.inpe.br
         in Space Mission (ATSME)
Avenida dos Astronautas, 1758
12.227-010 Sao Jose dos Campos, SP
BRAZIL

NATIONAL AERONAUTICS AND SPACE TEL: +1 202 358 4818
ADMINISTRATION FAX: +1 202 358 2830
Mr. David L. Townley E-Mail: david.townley@hq.nasa.gov
NASA Headquarters, Code MG
Washington, DC 20546-0001
USA

NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN TEL: +81 3 5470 4327 or +81 298 52 2349
(NASDA) (Kashimoto)
Mr. Tsukasa Mito FAX: +81 3 5402 6517 (NASDA
Secretariat:
% NASDA CCSDS Secretariat +81 298 51 2326) or +81 298 51 2326
Tracking Network Technology Dept., Tukuba Space Center (Kashimoto)
2-1-1 Sengen E-Mail:
NASDACCS42)rd.tksc.nasda.gojp
Tukuba-city, Ibaraki 305
JAPAN

RUSSIAN SPACE AGENCY TEL: +7 095 975 45 85
Mr. Vladimir N. Starostin FAX: +7 095 251 87 02 or +7 095 883 5622
Schepkina qtr., 42 E-Mail: motsulev@mcc.rsa.ru (for Mr.
Moscow Starostin)
RUSSIAN FEDERATION
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Observing Agencies

AUSTRIAN SPACE AGENCY (ASA) TEL: +43 1 403 81 77
Prof. Johannes Ortner FAX: +43 1 405 82 28
Managing Director E-Mail:
Garnisongasse 7 
A-1090 Wien
AUSTRIA

CENTRAL RESEARCH INSTITUTE OP MACHINE TEL: +7 095 581 92 66
BUILDING FAX: +7 095 274 00 25
Mr. O. D. Sokolov E-Mail:
Division Director, TsNIIMash 
141070 Korolyov Pionerskaya Ulica 4
Moscow Region
RUSSIAN FEDERATION

CENTRO TECNICO AEROESPACIAL/Instituto de TEL: +55 12 340 6555
Aeronautica e Espaco (CTA/IAE) FAX: +55 12 341 2522
Director do CTA E-Mail: chaves@ase2.iae.cta.br
Praca Marechal Eduardo Gomes, 50
12.228-904 Sao Jose dos Campos, SP
BRAZIL

CHINESE ACADEMY OF SPACE TECHNOLOGY TEL: +86 10 68379836
Mr. Zhao Heping FAX: +86 10 68378237
No. 31, Baishiqiao Lu E-Mail: zph.cast@public3.bta.net.cn
P.O. Box 2417 
Beijing 100081 
CHINA

COMMUNICATIONS RESEARCH LABORATORY (CRL) TEL: +81 423 27 7515 or +81 423 27 7501
Dr. Takashi Iida FAX: +81 423 27 6698
Director of Space Cormnunications Division E-Mail: iida.crl.gojp
4-2-1 Nukuikita-machi, Koganei-shi
Tokyo 184
JAPAN

CSIRO/CANBERRA DEEP SPACE COMMUNICATION TEL: +61 6 201 7909
COMPLEX FAX: +61 6 201 7808
Mr. Richard C. Jacobsen E-Mail:
Richard.C.Jacobsen@jpl.nasa.gov
P.O. Box 4350
Kingston ACT 2604
AUSTRALIA



REPORT OF THE MANAGEMENT COUNCIL - MEETINGS MINUTES

CCSDS B10.0-Y-17 25 November 1998

DIRECTORY OF CCSDS PRINCIPAL DELEGATES October 1998

DANISH SPACE RESEARCH INSTITUTE (DSRI) TEL: +45 35 32 58 30 (sw/board) or +45
35 32
Dr. Allen Hornstrup 57 22 (direct)
Gl. Lundtoftevej 7 FAX: +45 35 36 24 75
DK-2800 Lyugby E-Mail: allan@danru.dk
DENMARK allan@dsri.dk

EUROPEAN ORGANIZATION FOR THE EXPLOITATION TEL: +49 6151 807 7
OF METEOROLOGICAL SATELLITES (EUMETSAT) FAX: +49 6151 807 555
Mr. R. Wolf E-Mail: wolf dleumetsat.de
Postfach 10 05 55
D-64205 Darmstadt
GERMANY

EUROPEAN TELECOMMUNICATIONS SATELLITE TEL: +33 1 53 98 34 51
ORGANIZATION (EUTELSAT) FAX: +33 1 53 98 44 44
Mr. Manual Calvo E-Mail:
Head of Satellite Control Division
70 rue Balard
75502 Paris Cedex 15
FRANCE

FEDERAL SERVICE OF SCIENTIFIC, TECHNICAL & TEL: +32 2 238 34 11
CULTURAL AFFAIRS (SSTC) FAX: +32 2 230 59 12
Mr. Jan Bernard E-Mail: bern@ismtp.belspo.be
Rue de la Science 8
B-1000 Bruxelles
BELGIUM

HELLENIC NATIONAL SPACE COMMITTEE (HNSC) TEL: +30 1 6524965
Dr. L. N. Mavridis, President FAX: +30 1 6532122
NCSR "Demokritos" E-Mail:
Agia Paraskevi, Attikis
GR-15310
Athens
GREECE

INDIAN SPACE RESEARCH ORGANIZATION (ISRO) TEL:
Mr. P. Soma FAX:
Manager, SOCG E-Mail:
ISRO Telemetry, Tracking and Command Network (ISTRAC)
1st Cross, Peenya Industrial Estate
Bangalore 56058
INDIA



REPORT OF THE MANAGEMENT COUNCIL - MEETINGS MINUTES

CCSDS B10.0-Y-17 26 November 1998

DIRECTORY OF CCSDS PRINCIPAL DELEGATES October 1998

INDUSTRY CANADA/COMMUNICATIONS RESEARCH TEL: +1 613 998 2535
CENTRE (CRC) FAX: +1 613 990 0316
Mr. J. D. Andean E-Mail: dave.andean@crc.doc.ca
Communications Research Centre dave.andean@space.gc.ca
3701 Carling Avenue
P.O. Box 11490, Station H
Ottawa, Ontario, K2H 8S2
CANADA

INSTITUTE OF SPACE AND ASTRONAUTICAL SCIENCE TEL: +81 427 51 3911
(ISAS) FAX: +81 427 59 4251
Dr. Takahiro Yamada E-Mail: tyamada@pub.isas.ac.jp
Spacecraft Engineering Division
3-1-1 Yoshinodai
Sagamihara 229
JAPAN

INSTITUTE OF SPACE RESEARCH (IKI) TEL: +07 095 333 50 89
Dr. Ravil Nazirov FAX: +07 095 310 70 23
Profsoyuznaya 84/32 E-Mail: RNAZIROV@RSSI.RU
117810 Moscow
RUSSIAN FEDERATION

KFKI RESEARCH INSTITUTE FOR PARTICLE & NUCLEAR TEL: +36 1 395 92 97
PHYSICS (KFKI) FAX: +3613959151
Dr. Andras Varga, Head E-Mail: avarga@rmki.kfki.hu
Dept. of Space Physics
H-1525
Budapest 114 POB 49
HUNGARY

KOREA AEROSPACE RESEARCH INSTITUTE (KARI) TEL: +82 42 860 2470
Dr. Eun-sup Sim FAX: +82 42 860 2007
52 Eoeun@ong, Yusung-ku E-Mail: esim@kari.re.kr
Taejon, 305-333
KOREA

MIKOMTEK: CSIR (CSIR) TEL: +27 11 642 4692
Mr. Renier Balt FAX: +27 11 642 2446
Programme Manager, Satellite Applications E-Mail: renier.balt@csir.co.za
P.O. Box 395
Pretoria 0001
REPUBLIC OF SOUTH AFRICA

MINISTRY OF COMMUNICATIONS (MOC) TEL: +972 3 519 8230
Mr. S. Klepner FAX: +972 3 519 8244
Director of Engineering and Licensing E-Mail:
P.O. Box 29107
61290 Tel Aviv
ISRAEL
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NATIONAL SPACE PROGRAM OFFICE TEL: +886 35 784 208 ext. 1062
Dr. Junji Lee FAX: +886 35 779 058
8F, N0. 9 Prosperity Rd 1 E-Mail:
Science-Based Industrial Park
Hsinchu 30077
Taipei

NOAA/NESDIS E/EI (NOAA) TEL: +1 301713 1315
Mr. George W. Saxton FAX: +1 301 713 1249
SSMC-3, Room 15463 E-Mail: gsaxton@esdim.noaa.gov
1315 East West Highway
Silver Spring, MD 20910
USA

SWEDISH SPACE CORPORATION (SSC) TEL: +46 980 72000
Mr. Lennart Marcus FAX: +46 980 12890
Director of Engineering E-Mail: lma@esrange.ssc.se
Box 802
S-981 28 Kiruna
SWEDEN

UNITED STATES GEOLOGICAL SURVEY (USGS) TEL: +1605 594 6556
Mr. Tom Kalvelage FAX: +1605 594 6567
EROS Data Center E-Mail:
kalvelage@edcserverl.cr.usgs.gov
Sioux Fall, SD 57198
USA
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Liaison

AMERICAN INSTITUTE FOR AERONAUTICS AND TEL: +1 703 264 7570
ASTRONAUTICS FAX: +1 703 264 7551
Mr. James French E-Mail: jimf@aiaa.org
ISO/TC 20/SC 14 Secretariat
Suite 500
1801 Alexander Bell Drive
Reston VA 20191
USA

COSPAR TEL: +33 1 45 25 06 79
Mr. S. Grzedzielski FAX: +33 1 40 50 98 27
Executive Director E-Mail: COSPAR@paris7jussieu.fr
Boulevard de Montrnorency 51
F-75016 Paris
FRANCE

ECMA TEL: +41 22 849 60 00
Mr. J. van den Beld FAX: +41 22 786 52 31
ISO/IEC JTC1/SC 2 Secretariat E-Mail: jan.van-den-beld@ecma.ch
114 Rue du Rhone
CH - 1024 Geneve
SWITZERLAND

INTELSAT TEL: +1 202 944 6800
Dr. Milenko Stojkovic FAX: +1 202 944 7898
Manager, International Standards and Regulations E-Mail:
3400 International Drive NW
Washington, DC 20008-3098
USA

INTERNATIONAL SOCIETY FOR PHOTOGRAMMETRY TEL: +1 301 460 90 46
 AND REMOTE SENSING (ISPRS) FAX: +1 301 460 0021
Secretary General E-Mail:
c/o Mr. L. W. Fritz
Lockheed Martin Corporation
144833 Lake Tarrace
Rockville, MD 20853
USA

NASA HDOS/CODE IY TEL: +1 202 358 0793 or +1 202 358 0269
Dr. Lisa R. Shaffer FAX: +1 202 358 2798
Secretariat, CEOS E-Mail: lisa.shaffer@hq.nasa.gov
Washington DC 20546-0001
USA
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ISO/TC 46/SC 4 Secretariat TEL: +1 301 654 2512
NATIONAL INFORMATION STANDARDS FAX: +1 301 654 1721
ORGANIZATION (NISO) E-Mail: pharris@cni.org
Ms. Patricia Harris
Suite 300
4733 Bethesda Avenue
Bethesda MD 20814
USA

NORWEGIAN TECHNOLOGY STANDARDS INSTITUTION TEL: +47 22 59 67 16
Ms. Bjornhild Saeteroy FAX: +47 22 59 67 33
ISO/TC 211 Secretariat E-Mail: Bjornhild.Saeteroy@nts.no
P. O. Box 7072 Majorstua or: http:www.statkart.no.isotc211/
N-0306 Oslo
NORWAY

WORLD METEROROLOGICAL ORGANIZATION TEL: +41 22 730 82 85
Mr. D. E. Hinsman, Senior Scientific Officer FAX: +41 22 734 23 26
Satellite Systems E-Mail: hinsman@www.wmo.ch
41, Guiseppe Motta
Case postale 2300
1211 Geneva 2
SWITZERLAND
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ADTECH, Inc. Telephone: +1 808 734 3300
Ms. Kathryn Weldon Fax: +1 808 734 7100
3465 Waialaw Ave., Suite 200 E-Mail:
Honolulu, HI 96811 Sponsor: NASA

Aerospatiale Cannes Center Telephone: +33 92 92 7611
Alain Frizon Fax: +33 92 92 7660
Aerospaciale - SE/TST E-Mail:
100, Blvd du Nidi Sponsor: CNES
BP99
06322 Cannes la Bocca Cedex
France

Aerospatiale Space & Defense (ASD) Telephone: +33 1 34 92 34 73
Letaillier Bernard Fax: +33 1 34 92 1191
B.P. 2 E-Mail:
78133 Les Mureaux Sponsor: CNES
France

Alcatel Bell Telephone Telephone: +32 3 829 5662
Mr. Philippe Dosiere Fax: +32 3 829 5579
Berkenrodelei, 33 E-Mail:
@2660 Hoboken Sponsor: ESA
Belgium

Alcatel Espace Telephone: +33 61 19 57 67
Bertrand Serge Fax: +33 6144 49 90
26, Av. J. F. Champollion E-Mail:
BP 1197 Sponsor: CNES
31037 Toulouse Cedex
France

Alenia Spazio Telephone: +39 6 4368 4418
Angelo di Cecca Fax: +39 6 4368 4432
Via Saccomuro, 24 E-Mail:
00131 - Roma Sponsor: ESA
Italy

AlliedSignal Technical Services Corp. Telephone: +1 301 805 3055
Mr. Thomas M. Gannett Fax: +1 301 805 3089
Goddard Corporate Park E-Mail: thomas.m.gannett@gsfc.nasa.gov
7515 Mission Drive, GCP AlC70 or: gannett@joy.gsfc.nasa.gov
Seabrook, MD 20706 Sponsor: NASA

AP Labs Telephone: +1 719 598 2801
Mr. Mark D. McMillen Fax: +1 719 598 2655
Vice President E-Mail:
1042 Elkton Drive Sponsor: NASA
Colorado Springs, CO 80907
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APOGEE Labs, Inc. Telephone: +1 215 699 2060
Mr. David L. Grebe Fax: +1 215 699 2061
414 Industrial Drive E-Mail: aligrebe@pond.com
North Wales PA 19454 Sponsor: NASA
USA

Avtec Systems, Inc. Telephone: +1 703 273 2211
Mr. Mike Williams Fax: +1 703 273 1313
10530 Rosehaven Street, Suite 300 E-Mail:
Fairfax, VA 22030-2840 Sponsor: NASA

Aydin Computer and Monitor Division (Aydin) Telephone: +1 215 657 8600
Mr. John R. Carlson Fax: +1 215 657 5470
700 Dresher Road E-Mail:
Horsham, PA 19044 Sponsor: NASA
USA

Aydin Vector Division Telephone: +1 215 968 4271
Mr. Ed Snyder Fax: +1 215 968 3214
47 Friends Lane E-Mail: aydin@aydinvector.com
P. O. Box 328 Sponsor: NASA
Newtown PA 18940-0328
USA

Berg Systems International, Inc. Telephone: +1 619 438 5656
Attn.: Mr. William Stahl Fax: +1 619 438 0056
2265 Camino Vida Roble E-Mail:
Carlsbad, CA 92009 Sponsor: NASA

Boeing Defense & Space Group Telephone: +1 205 461 2549
Attn: Ms. Harriet McKay, Technical Librarian Fax: +1 205 461 5666
M/S JC-73 E-Mail: Harriet.B.McKay@boeing.com
499 Boeing Blvd. Sponsor: NASA
Huntsville, AL 35824-6402

Brazilian Society for Interconnection of Open Systems (BRISA) Telephone: +55 11 829 5044
Mr. Paulo F. de V. Toledo Fax: +55 11 820 2919
Executive Director E-Mail: toledo@brisa.org.br
Rua Manoel Guedes, 504 - 4O Andar Sponsor: INPE
04536-070 - Sao Paulo, SP
Brazil

Bristol Aerospace Limited (BAL) Telephone: +1 204 775 8331
Mr. Alan Stones Fax: +1 204 786 2745
660 Berry Street E-Mail:
P.O. Box 874 Sponsor: CSA
Winnipeg, Manitoba R3C 254
Canada
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British Aerospace Space Systems Ltd.; Telephone: +44 1 272 366181
Earth Observations and Science Division (BASS/EOSD) Fax: +44 1 272 366819
Attn: Alison Cramond E-Mail:
EOSD/FPC 310, Library Sponsor: BNSC
PO Box 5
Filton, Bristol, BS12 7QW
England

California Space Technologies Telephone: +1 805 928 6802
& Applied Research, Inc. (CalSTAR) Fax: +1 805 928 6813
Mr. Roger J. Evans E-Mail: revans.calstar@utech.net
P. O. Box 6378 Sponsor: NASA
Santa Maria, CA 93456
USA

Canada Centre for Remote Sensing Telephone: +1 613 947 1300
Mr. T. A. Fisher Fax: +1 613 947 1408
588 Booth Street E-Mail:
Ottawa, Ontario, K1A OE7 Sponsor CSA
Canada

Canadian Astronautics Limited (CAL) Telephone: +1 613 820 8280
Mr. Tony Raab Fax: +1 613 820 6474
1050 Morrison Drive E-Mail:
Ottawa, Ontario K2H 9K7 Sponsor: CSA
Canada

CAP GEMINI S.p.A. Telephone: +39 6 22593514
Marc Chatenier Fax: +39 6 2286649
Via Dei Berio 91 E-Mail:
I-00155 Rome Sponsor ESA
Italy

Cap Sesa Region Company Telephone: +33 61 31 52 00
Mr. Jean-Pierre Gleyze Fax: +33 61 31 53 85
8 rue Mesple E-Mail:
31036 Toulouse Sponsor: ESA
France

Center for Satellite & Hybrid Communication Networks Telephone: +1 301 405 7900
Attn: Dr. John S. Baras Fax: +1 301 314 8586
A. V. Williams Building E-Mail:
University of Maryland Sponsor: NASA
College Park, MD 20742

Cincinnati Electronics Corporation Telephone: +1 513 573 6137
Mr. Bob Meier Fax: +1 513 573 6514
7500 Innovation Way E-Mail: bmeier@uceng.uc.edu
Mason OH 45040 Sponsor: NASA
USA
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CISET S.p.A (CISET) Telephone: +39 6 881701
Riccardo Grazi Fax: +39 6 88640143
Via Salaria, 1027 E-Mail:
Roma Sponsor: ESA
Italy

CISI Ingenierie (CISI) Telephone: +33 61 17 65 66
Mr. Agusti Canals Fax: +33 61 34 84 51
13, rue Villet E-Mail:
Zone Industrielle du Palays, BP 4042 Sponsor: CNES
31055 Toulouse Cedex
France

Cray Systems (Cray) Telephone: +44 117 9 277 854
Mr. Simon Mara Fax: +44 117 9 290 917
DAS House E-Mail: mara@craysys.co.uk
Quayside, Temple Back Sponsor: BNSC
Bristol BS1 6NH
United Kingdom

CSP Associates, Inc. (CSP) Telephone: +1 617 225 2828
Attn: Mr. Marc E. Vaucher Fax: +16172252444
55 Cambridge Pkwy, Riverfront 2 E-Mail:
Cambridge, MA 02142 Sponsor: NASA

CTA Incorporated (CTA) Telephone: +1 301 459 3300 x249
Mr. Fred Brosi Fax: +1 301 459 3304
4601 Forbes Blvd, Suite 201 E-Mail: fbrosi@smtplink.cta.com
Lanham, MD 20706 Sponsor: NASA

Daimler-Benz Aerospace Telephone: +49 421 539 5654
Raumfahrt-Infrastruktur Fax: +49 421 539 5600
RIT55, Normung E-Mail:
Hunefeldstrasse 1-5 Sponsor: DLR
D-28199 Bremen
Germany

Dassult Aviation Telephone: +33 1 47 11 55 30
DGQT/Service Normalisation Fax: +33 1 47 11 43 03
Jean-Pierra Tasseau E-Mail:
78 Quai Marcel Dassault Sponsor: CNES
BP 300
92 552 Saint Cloud Cedex
FRANCE

Data Sciences Telephone: +44 1 252 544321
Dr. Peter Waggett Fax: +44 1 252 513739
Meudon Ave. E-Mail:
Farnborough, Hampshire GU14 7NB Sponsor: BNSC
England
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DATAID EUROSOFT Society (DATAID) Telephone: +33 61 75 00 40
Jean Francois Guilbot Fax: +33 61 75 00 23
Zac du Canal E-Mail:
1, passage de ['Europe Sponsor: CNES
31400 Toulouse
France

Defence Research Agency Telephone: +44 1252 39 2283
Dr. Wyn Cudlip Fax: +44 1252 52 2959
R16 Building E-Mail: w_cudlip@scs.dra.hmg.gb
Farnborough Sponsor: BNSC
Hants GU14 6TD
United Kingdom

E-Systems, Inc. Telephone: +1 813 381 2000 x4708
Mr. Al Nauda Fax: +1 813 343 1295
P.O. Box 12248 E-Mail: axua@eci.esyst.com or
St. Petersburg, FL 33733-2248 a.nauda@ieee.org

Sponsor: NASA

Earth Observation Sciences (EOS) Telephone: +44 1 252 721444
Dr. B. D. Thomas Fax: @ 44 1 252 721552
Broadmede E-Mail: briant@eos.co.uk
Farnham Business Park Sponsor: BNSC
Farnham, Surry GU9 8Ql
United Kingdom

ESYS Limited (ESYS) Telephone: @ 44 1483 304545
Berkely House Fax: +44 1483 303878
London Square, Cross Lanes E-Mail:
Guildford, Surrey GUI 1UE Sponsor: ESA
United Kingdom

Fujitsu Limited (FUJITSU) Telephone: +81 44 754 2091
Mr. Takashi Saito Fax: +81 44 754 2788
Space Technology Development Group E-Mail: MAE00660@niftyserve.orjp
E740 Sponsor: NASDA
4-1-1. Kamikodanaka,
Nakahara-Ku, Kawasaki 211-88
JAPAN

GDP Space Systems Telephone: +12156575242
Mr. Ed Snyder Fax: +12156575273
300 Welsh Road E-Mail: snydered@gdpspace.com
Bldg. 3 Sponsor: NASA
Horsham, PA 19034
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Grupo Cejelsa Telephone: +34 1 396 3028
Mr. Vincente Ruiz Fax: +34 1 396 3065
Castellana 151 E-Mail:
28016 Madrid Sponsor: ESA
Spain

Gulton Data Systems Telephone: +1 505 345 9031
Atin.: Mr. Don Powers Fax: +1 505 344 9879
6600 Gulton Court, N.E. E-Mail: powers@nmia.com
Albuquerque, NM 87109 Sponsor: NASA

HABCOM Engineering Telephone: +1 301 417 0243
Mr. E. J. Habib, President Fax: +1 301 977 4596
7201 Deer Lake Lane E-mail
Derwood, MD 20855 Sponsor:  NASA

Hitachi, Ltd.
Spacecraft and Satellite Communication Systems Dept. Telephone: +81 3 5295 5375
Space Systems Div. Fax: +81 3 3258 9776
Mr. Satoshi Nagano E-Mail: nagano6}cm.head.hitachi.co.jp
6, Kanda-Surugadai 4-chome, Chiyoda-ku Sponsor: NASDA
Tokyo, 101
Japan

Institut fur Automation und Kommunication (IFAK) Telephone: +49 39 203/ 810 - 26
Dr. Joerg Haehniche Fax: +49 39 203/ 81 100
Steinfeldstrasse 3 (IGZ) E-Mail:
D-39179 Barleben Sponsor. ESA
Germany

Institute for Information Management Telephone: +43 316 835359
Dr. Walter Koch Fax: +43 316 835359 75
Joanneum Research E-Mail:
Hans-Sachs-Gasse 1413 Sponsor: ESA
A-8010 Graz
Austria

INTECS SISTEMI S.p.A. Telephone: +39 6 41 88 61
Mr. Stefano Ciarrocca Fax: +39 6 4191 667
Via Zoe Fontana 220 E-Mail:
Tecnocitta ED B6 Sponsor: ESA
00131 Roma
Italy

Interface & Control Systems, Inc. Telephone: +1 301 596 2888
Mr. Alan J. Jeffries Fax: +1 410 290 7737
8945 Guilford Road E-Mail: alan@sclrules.com
Columbia, MD 21046 Sponsor: NASA
USA
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Intermetrics Systems Services Corporation Telephone: +1 301 982 5414 ext. 241
Mr. Robert L. Messerly Fax: +1 301982 8902
6301 Ivy Lane, Suite 200 E-Mail: rlm@cclink.gblt.inmet.com
Greenbelt, MD 20770 Sponsor: NASA

JHU Applied Physics Laboratory (APL) Telephone: +1 301 953 5000 8876
Mr. Richard F. Conde Fax: +1 301 953 1093
Space Department, Room 40224 E-Mail:
Johns Hopkins Road Sponsor: NASA
Laurel, MD 20723-6006

LABEN S.p.A. (LABEN) Telephone: +39 2 250751
Dr. Alberto Beretta Fax: +39 2 2505515
SS. Padana Superiore, 290 E-Mail:
20090 Vimodrone (Ml) Sponsor: ESA
Italy

LinCom Corporation Telephone: +1 713 488 5700
Attn: Ms. Sharada Vitalpur Fax: +1 713 488 0191
1020 Bay Area Blvd., #200 E-Mail:
Houston, TX 77058 Sponsor: NASA

Lockheed Martin Federal Systems- Gaithersburg Telephone: +1 408 235 2398
Mr, James A. Tate Fax: +1 408 235 2660
3920 Freedom Circle E-Mail:
Santa Clara, CA 95054 Sponsor: NASA

Lockheed-Martin Telemetry & Instrumentation Telephone: +1 619 674 5100 x4162
Attn.: Mr. James Willis Fax: +1 619 674 5145
15378 Avenue of Science E-Mail: willis@ti.lmco.com
San Diego, CA 92128 Sponsor: NASA

Logica Space and Communications Limited (LOGICA) Telephone: @ 44 1 71 637 9111, X2502
Mr. Stephen A. Fisher Fax: +44 1 932 869103
Wyndham Court E-Mail: Fisher Stephen
74 Portsmouth Road <FisherS@logica.com>
Cobham. Sponsor: BNSC
Surrey KT11 lHY,
United Kingdom

LTCB Systems Co., Ltd. (LTCB) Telephone: +81 3 5420 6541
Mr. Toshiyuki Gotanda Fax: +81354206517
LS Building E-Mail:
1-17 Kami@saki 1-chome Sponsor: NASDA
Shinagawa-Ku, Tokyo
Japan
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MacDonald Dettwiler Telephone: +1 604 278 3411
Dr. Harold Zwick Fax: +1 604 278 1285
13800 Commerce Parkway E-Mail:
Richmond, B.C. V6V 2J3 Sponsor: CSA
Canada

Matra Marconi Space (MATRA) Telephone: +33 5 61 39 67 33
Mr. Jean-Pierre Sotta Fax: +33 5 61 39 70 30
31, rue des Cosmonautes E-Mail:
Z.I. du Palays Sponsor: CNES
31077 Toulouse Cedex
France

Matra Marconi Space UK Ltd. Telephone: +44 1 705 664966
Anchorage Road Fax: +44 1 705 670455
Portsmouth E-Mail:
Hampshire PO3 5PU Sponsor: BNSC
England

MBB - Deutsche Aerospace (MBB) Telephone: +49 89 607 23858
Dipl.-Ing. Hans Reichel Fax: +49 89 607 28964
Dept. KT123 E-Mail:
Postfach 80 11 69 Sponsor: ESA
@8000 - Muenchen 80
Germany

Mitsubishi Electric Corporation Telephone: +81 467 47 2136
Mr. Shigeyuki Furushima Fax: +81 467 47 1874
Space Systems Department E-Mail:
325, Kamimachiya Kamakura Sponsor: NASDA
Kanagawa, 247
Japan

MMS Space Systems Ltd. Telephone: @ 44 1 438 736601
Digital and Control Electronics, C110 Fax: +44 1 438 736637
Mr. R P. Mathur E-Mail:
Gurtnels Wood Road Sponsor: BNSC
Stevenage
Hertfordshire SGl lPU
England

MPB Technologies Inc. Telephone: +1 514 694 8751
Mr. Andrzej S. Karninski Fax: +1 514 695 7492
151 Hymus Blvd. E-Mail:
Pointe Claire, Quebec H9R lE9 Sponsor: CSA
Canada
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MPR TELTECH Ltd Telephone: +16137874100
Mr. John Markham Fax: +1 613 563 0585
Suite 2000, Tower 'A' E-Mail:
320 Queen St. Sponsor: CSA
Ottawa, Ontario, K1R 5A3
Canada

National Remote Sensing Centre Ltd. (NRSC) Telephone: +44 1 252 541464
Delta House, Southwood Fax: +44 1 252 375016
Farnborough, Hants GU14 ONL E-Mail:
United Kingdom Sponsor: BNSC

NEC Corp oration (NEC ) Telephone: +81 45 939 2400
Mr. Minoru Takahashi Fax: +81 45 939 2404
4035, Ikebe-cho, Tsuzuki-ku E-Mail:
Yokohama, 224 Sponsor: NASDA
Japan

New Mexico State University Telephone: +1 505 646 5870
Department of Electrical and Computer Engineering Fax: +1 505 646 1435 or +1 505 646 3549
Dr. Stephen Horan, (Matthews)
Box 30001, Dept. 3449 E-Mail: shoran@nmsu.edu
Las Cruces, NM 88003-8001 Sponsor: NASA

Nichols Research Corporation Telephone: +1 205 883 1170 x1286
Attn: Mr. Fletcher Kurtz Fax: +1 205 880 0367
4040 S Memorial Parkway E-Mail:
P.O. Box 400002 Sponsor: NASA
Huntsville, AL 35812-1502

NYMA, Inc. Telephone: +1 301 925 0825
Michael Mahoney Fax: +1 301 925 0393
7501 Greenway Center Drive E-Mail: michael@eos.hitc.com
Suite 1200 Sponsor:  NASA
Greenbelt, MD 20770

Omitron, Inc. Telephone: +1 301 474 1700
Dr. Frederick J. Hawkins Fax: +1 301 345 4594
6411 Ivy Lane, Suite 600 E-Mail: fred.hawkins@omitron.com
Greenbelt, MD 20770 Sponsor: NASA
USA

Oxford University, Atmospheric Telephone: +44 1 865 272915
Oceanic & Planetary Physics Fax: +44 1 865 272923
Mr. R. J. Wells E-Mail:
Clarendon Laboratory, Parks Road Sponsor: BNSC
Oxford OX1 3PU
United Kingdom
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POD Associates, Inc. (POD) Telephone: +1 505 243 2287
Mr. Dale R. Atkinson Fax: +1 505 243 4677
2309 Renard Place, S.E., Suite 201 E-Mail:
Albuquerque, NM 87106-4259 Sponsor: NASA

Raumfahrt Systemingenieure (RSI) Telephone: +49 6157 2446
Dr. Horst Kummer Fax: +49615785787
Dachsteinweg 2 E-Mail: Klaus Lenhart Pass to H. Kummer
A-5351 Aigen-Vogelhub Sponsor: ESA
Austria

RDR, Inc. (RDR) Telephone: +1 703 591 8713
Mr. Sam W. Russ Fax: +1 703 273 8170
10600 Arrowhead Drive, Suite 350 E-Mail:
Fairfax, VA 22030 Sponsor: NASA

Saab Ericsson Space Ab Telephone:
Helge Boerjesson Fax:
S-405 15 Goeteborg E-Mail:
Sweden Sponsor: SSC/ESA

Satellites International Ltd. Telephone: +44 1 635 46254
Mr. Robert Bull Fax: +44 1 635 38785
Head of Computing E-Mail:
The Paddock, Hambridge Road Sponsor: ESA
Newbury, Berkshire RG14 5TG
United Kingdom

Science Applications International Corporation (SAIC) Telephone: +1 703 827 4991
Attn: Dr. Dana L. Hall Fax: +1 703 442 8962
MS 1-4-5 E-Mail: dana_hall@cpqm.saic.com
1710 Goodridge Drive Sponsor: NASA
McLean, VA 22102

Science Systems Limited Telephone: + 44 1 272 717251
Attn: John B. Haynes Fax: +44 1 272 711125
23, Clothier Road E-Mail:
Bristol BS4 5PS Sponsor: BNSC
England

SED Systems Inc. (SED) Telephone: +1 306 933 1445
Mr. Kent McKerlie Fax: +1 306 933 1486
18 Innovation Blvd. E-Mail:
P.O. Box 1464 Sponsor:  CSA
Saskatoon, Saskatchewan 57K 3P7
Canada
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SEMA Group (SEMA) Telephone: +33 1 43 94 57 10
Genevieve Charpin Fax:
56, rue Roger Salengro E-Mail:
94126 Fontenay Sous Bois Sponsor: CNES
France

Serco Space Ltd. Telephone: +44 1 81 843 2411
Mr. Keith Muirhead Fax: +14 1 81843 3170
Serco House, Hayes Road E-Mail:
Southall, Middlesex UB2 5NJ Sponsor: BNSC
United Kingdom

Sextant Avionique Telephone: +33 75 79 87 80
Mr. Michel Lepertel Fax: +33 75 79 86 60
Division Espace E-Mail:
25, rue Jules Vedrines Sponsor:  CNES
F-26027 Valence Cedex
France

Slumberger Industry Telephone: +33 1 30 70 30 70
Marc Boulinguez Fax: +33 1 30 70 86 05
1, rue Nieuport E-Mail:
78141 Velizy Sponsor: CNES
France

Softlab GmbH (Softlab) Telephone: +49 89 93 00 10
Mr. Hans Dieter Schneider Fax: +49 89 93 75 29
Zamdorfer Strasse 120 E-Mail: scn@softlab.de
@81677 Muenchen Sponsor: ESA
Germany

Space Software Italia S.p.A. Telephone: +39 99 4701666
Pier Lopienico Resta Fax: +39 99 4250 44
Viale del Lavoro 101 E-Mail:
Quartiere Paolo VI Sponsor: ESA
74100 Taranto
I taly

Spacenet Inc. Telephone: +1 818 957 6192
Dr. John Gevargiz Fax: +1 818 957 6161
3337 Stevens Street E-Mail:
La Crescenta, CA 91214 Sponsor: NASA
USA

Spar Aerospace Limited (Spar) Telephone: +1 514 457 2150
Mr. J. Gareth Lewis Fax: +1 514 457 2724
21025 Trans Canada Highway E-Mail:
Ste Anne de Bellevue, Quebec H9X 3R2 Sponsor: CSA
Canada
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SRI International Telephone: +1 609 734 2777
Mr. Lawrence J. Levin Fax: +1 609 734 2045
201 Washington Road E-Mail: levin@erg.sri.com
Princeton, NJ 08540 Sponsor: NASA
USA

STARSYS Global Positioning, Inc. Telephone: +1 301 794 5319
Mr. Kenneth E. Newcomer Fax: +1 301 794 7106
4400 Forbes Blvd. E-Mail:
Lanham, MD 20706-4392 Sponsor: NASA

Straehley Associates Telephone: +1 805 563 0726
Mr. Erwin H. Straehley Fax: +1 805 563 0726
1816 Santa Barbara Street E-Mail: straehle@impulse.net
Santa Barbara, CA 93101-1055     or: http://www.impulse.net/@straehle

Sponsor: NASA

SYSECA SA Company (SYSECA) Telephone: +33 62 11 30 00
Mr. Andrew Matthewhan Fax: +33 62 11 30 84
105, avenue du General Eisenhauer E-Mail:
BP 1228 Sponsor: CNES
31037 Toulouse Cedex
France

Telemetry Group of Range Commanders Council Telephone: +1 805 989 0164
Mr. Eugene L. Law Fax: +1 805 989 7415
S43200E E-Mail: lawg@mugu.navy.mil
NAWCWPNS Sponsor: NASA
Point Mugu, CA 93042-5001

The Mitre Corporation (MITRE) Telephone: +1 703 883 6913
Mr. John V. Pietras Fax: +1 703 883 1367
Mail Stop W389 E-Mail: jpietras@?mitre.org
1820 Dolley Madison Blvd. Sponsor: NASA
McLean, VA 22102

Toshiba Corporation Telephone: +8t 44 548 5074
Space Division Fax: +81 44 541 1211
Mr. Kohei Horiguchi E-Mail:
1, Komukai, Toshibacho Sponsor: NASDA
Saiwai-ku, Kawasaki, 210
Japan

TRW Inc. Telephone: +1 310 814 9018
Jon Neuwirth Fax: +1 310 814 4513
R10/2045 E-Mail: jon.neuwirth@trw.com
One Space Park Sponsor:  NASA
Redondo Beach, CA 90278
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TRW Inc. Telephone: +1 301 397 5147
Mr. Tony Walsh Fax: +1 301 507 5990
7474 Greenway Center Dr. E-Mail: tony.walsh@trw.com
Suite 500 Sponsor:  NASA
Greenbelt MD 20770

TSI TelSys, Inc. Telephone: +1 410 872 3913
Charles S. Kozlowski Fax: +1 410 872 3901
Director, Technology Applications E-Mail: ckozlowski@tsi-telsys.com
7100 Columbia Gateway Drive Sponsor:  NASA
Columbia MD 21046-2141

University of Sheffield Space Instrumentation Telephone: +44 1 142 768555
Group Fax: +44 1 142 731729
Attn: H. Alleyne E-Mail: h.alleyne@shef.ac.uk
P.O. Box 600, Mappin Street Sponsor: BNSC
Sheffield S1 4DU
England

Vanguard Research, Inc. (VRI) Telephone: +1 703 934 6300
Mr. Nick Judge Fax: +1 703 273 9398
10306 Eaton Place, Suite 450 E-Mail:
Fairfax, VA 22030 Sponsor:  NASA

Veda Systems Incorporated Telephone: +1 301 737 1558
Mr. Tim Gatton Fax: +1 301 737 1564
Marketing Director E-Mail:
6A Pecan Court Sponsor: NASA
California, MD 20619

Vega Space Systems Engineering Limited (VEGA) Telephone: +44 1707 391999
Attn: Mr. Hugh Kelliher Fax: +44 1707 393999
2 Falcon Way E-Mail: hugh.kelliher@vegauk.co.uk
Shire Park, Welwyn Garden City Sponsor: BNSC
Herts AL7 lTW
United Kingdom
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CCSDS GSCID Field Code Assignment Control Procedures 93-10 Blue 320.0-B-1

CCSDS GSCID Field Code Assignment Control Procedures 96-11 Blue 320.0-B-1 Cor. 1 Corrigendum 1

CCSDS GSCID Field Technical Specification for Code Assignment 96-09 White 321.0-W-1 Under Development
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CCSDS Glossary 97-07 Green A30.0-G-3

Report of the Management Council — Meeting Minutes, April 9-10, 1990 90-04 Yellow B10.0-Y-1
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Report of the Management Council — Meeting Minutes, May 1995 95-05 Yellow B10.0-Y-10
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Telemetry Summary of Concept and Rationale 87-12 Green 100.0-G-1

Telemetry Channel Coding 84-05 Blue 101.0-B-1

Telemetry Channel Coding 87-01 Blue 101.0-B-2

Telemetry Channel Coding 92-05 Blue 101.0-B-3 Reconfirmed June 1998

Telemetry Channel Coding 98-06 Pink 101.0-P-3.1 Not yet received by Secretariat

Packet Telemetry 84-05 Blue 102.0-B-1

Packet Telemetry 87-01 Blue 102.0-B-2

Packet Telemetry 92-11 Blue 102.0-B-3

Packet Telemetry 95-11 Blue 102.0-B-4

Packet Telemetry Services 96-05 Blue 103.0-B-1

Lossless Data Compression:  Summary of Concept and Rationale 97-05 Green 120.0-G-1

Lossless Data Compression 97-05 Blue 121.0-B-1

Telecommand Summary of Concept and Rationale 87-01 Green 200.0-G-6

Telecommand Part 1 — Channel Service 87-01 Blue 201.0-B-1

Telecommand Part 1 — Channel Service 95-11 Blue 201.0-B-2

Telecommand Part 2 — Data Routing Service 87-01 Blue 202.0-B-1

Telecommand Part 2 — Data Routing Service 92-11 Blue 202.0-B-2 Reconfirmed June 1998

Telecommand Part 2.1 — Command Operation Procedures 91-10 Blue 202.1-B-1 Reconfirmed June 1998

Telecommand Part 3 — Data Management Service 87-01 Blue 203.0-B-1 Reconfirmed November 1995

Time Code Formats 87-05 Blue 301.0-B-1

Time Code Formats 90-04 Blue 301.0-B-2 Reconfirmed November 1995

Radio Frequency and Modulation Systems—Part 1:  Earth Stations and Spacecraft 87-01 Blue 401.0-B

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft 89-09 Blue 401.0-B
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PANEL 1 DOCUMENTS (CONTINUED)

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft 93-06 Blue 401.0-B

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft 94-11 Blue 401.0-B

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft 97-05 Blue 401.0-B Preparing for publication

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft 98-06 Red 401.0-R Not yet received by Secretariat

Radio Frequency and Modulation—Part 1:  Earth Stations 97-05 Green 411.0-G-3 Published electronically,
hardcopy not yet available

Radio Frequency and Modulation Systems—Spacecraft-Earth Station Compatibility
Test Procedures

92-05 Green 412.0-G-1

Report of the Proceedings of the RF and Modulation Subpanel Meeting at the Ames
Research Center, April 11-20

89-09 Green 421.0-G-1

Proceedings of the CCSDS RF and Modulation Subpanel 1E Meeting at the German Space
Operations Centre September 20-24, 1993

93-10 Yellow B20.0-Y-1

Advanced Orbiting Systems, Networks and Data Links: Summary of Concept,
Rationale and Performance

92-11 Green 700.0-G-3

Advanced Orbiting Systems, Networks and Data Links, Architectural Specification 89-10 Blue 701.0-B-1

Advanced Orbiting Systems, Networks and Data Links: Architectural Specification 92-11 Blue 701.0-B-2 Reconfirmed June 1998 for one year

Advanced Orbiting Systems, Networks and Data Links:  Audio, Video and Still-
Image Communications Services

94-05 Blue 704.0-B-1

Advanced Orbiting Systems, Networks and Data Links:  Audio, Video and Still-
Image Communications Services

94-05 Green 704.1-G-3

Advanced Orbiting Systems, Networks and Data Links:  Formal Definition of CPN
Protocols, Methodology and Approach

93-10 Green 705.0-G-2

Advanced Orbiting Systems, Networks and Data Links:  Abstract Data Type
Library—Addendum to CCSDS 701.0-B-2

94-05 Blue 705.1-B-1

Advanced Orbiting Systems, Networks and Data Links:  Formal Specification of the
Path Service and Protocol—Addendum to CCSDS 701.0-B-2

94-05 Blue 705.2-B-1
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Advanced Orbiting Systems, Networks and Data Links:  Formal Specification of the
VCLC Service and Protocol—Addendum to CCSDS 701.0-B-2

94-05 Blue 705.3-B-1

Advanced Orbiting Systems, Networks and Data Links:  Formal Specification of the
VCA Service and Protocol—Addendum to CCSDS 701.0-B-2

94-05 Blue 705.4-B-1

Space Communications Protocol Specification (SCPS)—
Rationale, Requirements, and Application Notes

97-06 Green 710.0-G-0.3 Draft Green Book

Space Communications Protocol Specification (SCPS)—
Users Guide (SCPS-UG)

97-09 Green 711.0-G-0.2 Draft Green Book

Space Communications Protocol Specification (SCPS)—
Network Protocol (SCPS-NP)

97-09 Red 713.0-R-3

Space Communications Protocol Specification (SCPS)—
Security Protocol (SCPS-SP)

97-09 Red 713.5-R-3

Space Communications Protocol Specification (SCPS)—
Transport Protocol (SCPS-TP)

97-09 Red 714.0-R-3

Space Communications Protocol Specification (SCPS)—
File Protocol (SCPS-FP)

97-09 Red 717.0-R-3
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Document Title Date Color Number Remarks

PANEL 2 DOCUMENTS

Space Data Systems Operations with Standard Formatted Data Units:
System and Implementation Aspects

87-02 Green 610.0-G-5

Standard Formatted Data Units -- Structure and Construction Rules 88-02 Blue 620.0-B-1

Standard Formatted Data Units — Structure and Construction Rules 92-05 Blue 620.0-B-2 Reconfirmed June 1998 for one year

Standard Formatted Data Units — Structure and Construction Rules 96-11 Blue 620.0-B-2 Cor. 1 Corrigendum

Standard Formatted Data Units — A Tutorial 92-05 Green 621.0-G-1

Standard Formatted Data Units — Referencing Environment 97-5 Blue 622.0-B-1

Standard Formatted Data Units — Control Authority Procedures 93-06 Blue 630.0-B-1 Reconfirmed June 1998 for one year

Standard Formatted Data Units — Control Authority Procedures Tutorial 94-11 Green 631.0-G-2

Standard Formatted Data Units — Control Authority Data Structures 94-11 Blue 632.0-B-1

Parameter Value Language Specification (CCSD0006) 92-05 Blue 641.0-B-1 Reconfirmed June 1998 for one year

Parameter Value Language — A Tutorial 92-05 Green 641.0-G-1

Language Usage in Information Interchange Tutorial 89-10 Green 642.1-G-1

ASCII Encoded English (CCSD0002) 92-11 Blue 643.0-B-1 Reconfirmed June 1998

The Data Description Language EAST Specification (CCSD0010) 97-05 Blue 644.0-B-1

The Data Description Language EAST — A Tutorial 97-05 Green 645.0-G-1

The Data Description Language EAST — List of Conventions 97-05 Green 646.0-G-1

Data Entity Dictionary Specification Language (DEDSL) (CCSD0011/CCSD0012) 96-11 Red 647.0-R-1

CCSDS Panel 2 Methodology for Development of Recommendations 98-06 Yellow ???.?-Y-1 Not yet received by Secretariat
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Document Title Date Color Number Remarks

PANEL 3 DOCUMENTS

Introduction To CCSDS Cross Support 90-06 Green 910.0-G-1 Expected to be withdrawn by Panel 3

CCSDS Cross Support System Description Volume 1 90-06 Green 910.1-G-1 Expected to be withdrawn by Panel 3

Standard Terminology, Conventions, and Methodology (TCM)
for Defining Data Services

94-11 Green 910.2-G-1

Cross Support Concept — Part 1:  Space Link Extension Services 95-05 Green 910.3-G-1

Cross Support Reference Model Part 1: Space Link Extension Services 96-05 Blue 910.4-B-1

Space Link Extension—Return All Frames Service Specification 97-11 Red 911.1-R-1

Space Link Extension—Return Virtual Channel Frames Service Specification 97-11 Red 911.2-R-1

Space Link Extension—Forward CLTU Service 97-11 Red 912.1-R-1

Space Link Extension—Forward Space Packet Service Specification 97-11 Red 912.3-R-1

PANEL 4 DOCUMENTS

Radio Metric and Orbit Data 87-01 Blue 501.0-B-1 Reconfirmed May 1994
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ACTION ITEM STATUS

98-2 Agencies to submit review comments on SLE Red Books.

(Note--Desire to have comments on Red Books before October Meetings.  Books will be
released by end of July.)

Assignee: All Agencies
Due Date: September 30, 1998
STATUS: OPEN - This action is a reminder to member agencies to provide comments on
the series of P3 Red Books which are being released for review.  RIDs are being received.

98-4 Agencies to provide graphics of CCSDS compliant spacecraft to the Secretariat to
enable the creation of a collage showing the full complement of such spacecraft.

Assignee: All Agencies
Due Date: July 15, 1998
STATUS: OPEN - Information received from NASDA is being integrated into a collage and
a poster made for display at future conferences/symposia.

98-5 Mr. Lee/NSPO will provide information on use of CCSDS Recommendations on
RocSat -1.

Assignee: Jun-Ji Lee
Due Date: July 15, 1998
STATUS: CLOSED

NSPO has implemented the CCSDS standard into ROCSAT-1, a LEO scientific space mission
for both Telemetry and Command. This satellite will be launched in January, 1999.

For the ROCSAT-2, a remote sensing satellite, NSPO also plans to use it for both telemetry and
command. The program is now in procurement stage. It will be launched in the year of 2002.
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98-6 The TSG shall develop a template for the panel reports to the MC that
differentiates between active and inactive items in the work program, shows changes since the
last report, panel document status, the schedule for the work, and any issues impacting panel
production.

Assignee: TSG Chair
Due Date: Next MC Meeting
STATUS: OPEN

98-7 All Agencies should submit their requirements for SLE services.
(Note: 98-7 :  This is a request to Agencies to identify their requirements for the development of
specifications in the area of SLE services.  This information is requested to provide a basis for
prioritizing new services.)

Assignee: All Agencies
Due Date: Next MC Meeting
STATUS: OPEN

98-8 All Agencies should submit documentation material relevant to actual cross
support interface implementations.

(Note: 98-8: This is a request to forward to Panel 3 [WG1] existing documents related to cross
support interface definitions which are/will be used in actual cross support situations.)

Assignee: All Agencies
Due Date: June 30, 1998
STATUS: OPEN

98-13 The TSG shall review the list of liaisons and determine the appropriate
organizations and the appropriate persons to act as liaisons.

Assignee: TSG Chair
Due Date: September 15, 1998
STATUS: OPEN
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98-15 Member agencies shall provide comments on the draft Vision-Mission Statement
to be circulated for review by Mr. Hooke.

Assignee: All Agencies
Due Date: September 1, 1998
STATUS: OPEN
98-16 The Agencies shall respond to the Agency CCSDS Utilization Questionnaire,
which was provided as part of the Secretariat Mail-out Package.

Assignee: All Agencies
Due Date: September 15, 1998
STATUS: OPEN
98-17  Mr. Giaretta will develop specifications for a top management oriented
Marketing Brochure.

Assignee: Mr. Giaretta
Due Date: August 15, 1998
STATUS: OPEN

98-18 Member Agencies shall consider the proposal for a top management oriented Marketing
Brochure with regard to whether they have resources to devote to development of such a
document.

Assignee: All Agencies
Due Date: Next Meeting
STATUS: OPEN
98-19 The agencies shall collect information on products developed within their respective
countries and provide it to the Secretariat for inclusion in the CCSDS-Related Implementations
Green Book.

Assignee: All Agencies
Due Date: September 30, 1998
STATUS: OPEN - NASA and NASDA have responded to this Action Item.

98-21 ESA shall contact ASI about hosting the Fall 1999 meetings or identify an
alternative candidate location.

Assignee: ESA
Due Date: Next Meeting
STATUS: OPEN
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98-22 All Agencies shall provide updated information on Agency Representatives for
requesting SCIDs.

Assignee: All Agencies
Due Date: September 30, 1998
STATUS: OPEN - Member Agencies that have responded include:

BNSC
CNES
DLR
INPE
NASDA
NASA
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BNSC REPORT TO THE CCSDS MANAGEMENT COUNCIL 5/6
November 1998

The BNSC support to CCSDS continues at around 2 staff years per year covering the work of all
three panels and with increased effort on SLE Services associated with Panel 3. Additional
funding is being sought to implement some level of SLE services in the UK and further software
tools within data interchange systems together with logical modelling of ground space data
systems.

Panel 1
BNSC work within this panel has been on protocol X and plans are underway to trial this on
STRV. We have funded the “Security Green Book” and Nick Shave will represent Panel 1 on the
CCSDS security working group. BNSC is also working in the new working group set up to
develop lossy compression algorithms. We are trying to provide co-ordination between the work
of PlJ and CEOS.

Panel 2
In addition to the Chainnanship of the panel BNSC has made contributions to the Red Book for
the Reference Archive Model which should be ready by November 98. This has been delayed to
include a number of clarifications.
There has been work on the DEDSL and a Red Book is imminent and. PVL is being reviewed
with an aim of internationalisation. Work has also continued on software tools for Panel 2 and in
particular a start made on JAVA interface routines which allow the interfacing of objects which
represent tables and images. See Panel 2 minutes for more technical detail.

Roadmap
BNSC provided inputs to the generation of the Roadmap and Strategic Plan for CCSDS and
this has been carried forward by D Giaretta as a member of the Strategy Working Group. It is
planned to circulate this map within the UK in order to get more comprehensive feedback from
the users.

CIP
It has now been agreed that the Catalogue Interoperability Protocol developed by CEOS will be
submitted to Panel 2 for review with the aim that that review would not change the existing
content but provide the addition of examples on how the CIP can be applied to disciplines other
than Earth Observation.

Panel 3
Work has been carried out by Vega, some under contract to ESTEC. In addition we still plan to
carry out some implementation of the SLE services within the UK in conjunction with the STRV
programme. We will investigate the possibility of implementing some of the NASA and ESA
pilot software if such arrangements are acceptable to NASA and ESA.

Meetings and Workshops
Two internal progress meetings on CCSDS have been held in the UK with DERA, BNSC,
Logica and Vega.
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A Workshop on “Data Access - Archives to Real Time” was held in Edinburgh. This was
sponsored by RSS, CEO, ESA and BNSC and covered both Earth Observing and Data
Standards. It was very productive in making the EO community and non-space users familiar
with the importance of the standards work within CCSDS, ISO and BSi and provided another
opportunity for user inputs.

The 5th CCSDS UK Workshop on ~~New Technologies, New Standards” will be held at the
lEE, Savoy Place, London on 9.11.98. (see the lEE Electronics and Communications November
98 Programme for details).

ACE and STRV Operations
We have continued receiving telemetiy data during daylight hours from the Real Time Solar
Wind Experiment on the NASA Advanced Composition Explorer using the CCSDS compatible
Decoder. A redundant Decoder may be provided by NOAA if resources permit this. TT&C
operations for STRV ic and d should start next September using the antennas at RAL and DERA
West Freugh with the control centre at DERA Famborough. We may also work STRV lb at the
end of this year if the spacecraft is still usable.

CEOS
BNSC has several representatives within CEOS and continues to attach importance to good ties
between CEOS and CCSDS particularly via Panel 2.

P Vaughan 30.10.98
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CNES REPORT
CCSDS MANAGEMENT COUNCIL

Darmstadt
November 1998

INTRODUCTION

- After the last Management Council  CNES maintains its interest for CCSDS activities.

- CNES has participed in CCSDS meetings in Houston (panels 1 A,  1F, 1E ,1J , 2  and 3.)

- CNES continues to provide the chairmanship of Panel 3  and the chairmanship of ISO/TC 20/
SC 13.

- The main criteria for CNES participation in CCSDS working groups will be the applicability
of new recommendation to identified project (national or international in cooperation.)

- The CNES manpower involved in CCSDS activities is maintains  at a constant  level (4 man
years.)

NEW  IMPLEMENTATION  OF  CCSDS  RECOMMANDATIONS

- CNES has completed acceptance test of CCSDS Telemetry and Telecommand ground
facilities .dedicated for PROTEUS /JASON project.

- Implementation of VITERBI function in new facilities for every  2 Ghz Ground Stations is in
progress.

CNES SUPPORT TO CCSDS ACTIVITIES

- CNES has supported the review of following  Red Book:

647 .0-R-1   Data entity dictionary Specification language . CNES manages this review.

911.1-R-1 SLE Return Frames Service Specification .5 RID  (1Technical fact, 3 editorial
1 recommendation ).

911.2 -R-1  SLE Return Virtual Channel Frames Service Specification 1 RID
(Recommendation).

912.3-R-1 S L E Space Link Extension Forward CLTU Service 1 RID
(Recommendation).

727.0-R-1 CCSDS File Delivery Protocol ..Analysis  is in progress.

- CNES activities into Panels are following:

Panel  1 A    

- CNES continued to support panel 1 A by  participation in working  meetings.
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Panel 1 E

- CNES has actively supported activities of panel 1 E.

Panel  1 F

- CNES has organized the  P 1 F meeting at Toulouse in October.

- CNES is analysing  the File Transfer Packet Protocol  (CFDP).

- CNES will support the process for CFDP evaluation.

Panel  1 J

- CNES has actively supported the panel P 1 J in Houston meeting.

- CNES analyses if the attitude standardization is really necessary  in the CCSDS Domain.

Panel 2   

- CNES has organized the Panel 2 meeting at Toulouse in October.

- CNES has actively supported all activities of Panel 2.

- Rewriting of the Data Entity Dictionary Specification  Language( Red Book, 647.0-R-1)
The document has been submitted to P2 members for comments to be discussed at Toulouse.

- Preparation of the detailed plan for a DEDSL Tutorial green book, to be discussed at
Toulouse.

- Study of the XML standard as a possible implementation for the DEDSL.

- P2 report to the CCSDS Ad-hoc working group on Security.

- CNES performs the French translation for:

622-0-B-1   SFDU  Referencing Environment, forwarded to ISO.

644-0-B-1   Language EAST Specification. French version will be forwarded end of
November.

Panel 3

- CNES continues to support all areas of work in Panel 3.

- CNES participated actively in the process for production of Panel 3 red Books with a lot of
difficulties because manpower for Panel 3 is decreasing.
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- CNES analysed 3 Panel 3 Red Books, and forwarded some RIDs to Panel 3 members.

OTHER SPACE STANDARDIZATION ACTIVITIES

- CNES is working for ECSS (European Cooperation for Space Standardization ) ,notably in
drafting group E 70 Space Engineering Ground Systems and Operation .The ECSS
Document E 70 Draft 12 has been approved by ECSS Technical Panel in September.

- For ISO/TC20/ SC 14 /WG 3 CNES is involved in following drafting groups:

WD 14620 Launch Operations (in DIS)

WD 14950 Satellite Operability (in new issue after committee draft comments)

WD 14711 Space System Mission Operations Concept Checklist (new issue)
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MCREP1198

DLR- GSOC
Status Report to the CCSDS Management Council

at
ESA-ESOC

November 1998
1  INTRODUCTION

DLR-GSOC continued its work within the reporting period with emphasis on the work of panel 3
and monitored the work of the other panels. DLR was active in implementations of software for
CCSDS  TM/TC and SLE services to support its projects in said period.

2  PANEL RELATED REPORT

2.1  PANEL 1

• Panel 1E: RF/Mod:

DLR continued to stay in an active role in Panel 1E. This included participation  in the
Efficient Modulation Study.

The new DLR-GSOC KU-Band Station in Weilheim, which was established following the
CCSDS Standards, was successfully operated and verified in its functions during the
EUTELSAT W2  LEOP in October 98.

• Panel 1J, Navigation:

DLR-GSOC will define its participation in the P1J work after a work plan is established.

• All other Panel 1 Sub-Panels:

DLR stayed in a monitoring role.

2.2  PANEL 2
No activity by DLR.

2.3  PANEL 3
Since last meeting three new red books (Forward Space Packet FSP, Return All Frames RAF and
Return Virtual Channel Frame RVCF) were presented. RIDs were processed during the
Darmstadt meeting and new red books (R-2) will be produced for RVCF and FSP until the end
of year. Based on those books  Forward TC Frame FTCF and Operational Control Field OCF
books have to be updated accordingly and published as red books. Since major parts of those
documents contain the same content, it is planned to combine those for consistency reasons in
the long term.

On basis of those services published, agencies can go along with implementations. These
implementations should also be used for prototyping and checking of the definitions.



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

CCSDS B10.0-Y-17 65 November 1998

First implementations of those services are planned for ESA Mission INTEGRAL and  NASDA
mission MUSES.

DLR’s contribution for the panel was the continuation of the FTCF-book. M. Pilgram
contributed with the coordination  of the Subgroup 2/3: SLE-Services.

The review of the published books by DLR was not possible in a wider extent due to manpower
problems. Some comments were presented, but DLR will install a proper review group for future
work (see below).

The introduction of Ground Domain Services as a work item for P3 should be rethought in order
to not to provoke overlap of the work between P2 and P3.

DLR will still be active in supporting the work in P3 but is also planning some reallocation for
the manpower needed continuing the work. The reason is the ongoing reorganisation within DLR
as explained below.

2.4  TSG
DLR has been attending the TSG Meeting in Houston. DLR-GSOC will support in future
actively the work in TSG, having in mind that TSG is now more and more in a role of a technical
working entity.

2.5  MANAGEMENT COUNCIL
DLR will stay in its role at the MC as a member agency.

3  DLR-GSOC CCSDS IMPLEMENTATIONS

3.1  Panel 1 related implementations.
The following implementations were done at GSOC:

Eutelsat W24:
Telemetry: only transfer layer is used.
Telecommand: the full packet standard is used

CHAMP CCS:
Telemetry: fully compliant including the packet layer. Software was developed supporting:

- Transfer Frame Validation (check of counters and check bytes)
- Virtual Channel Demultiplexing
- CLCW Extraction
- Source Packet Extraction

TC System: fully compliant
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The following implementations are under progress at GSOC:

CHAMP MOS:
1. Telemetry: Transfer and Packet Layer Processing
2. TC: see CHAMP CCS

ABRIXAS:
TM / TC as Champ – but special processing of dump data necessary (no first header pointer
available)

None of the projects uses Reed-Solomon Coding, only check bytes in the transfer frames.

A general overview can be given as follows:

Project              Launch                              Uplink                            Downlink
                                                   Packets  Frames  Code     Packets   Frame     Code

EUTELSAT        10/98                   Y           Y         Y           N           Y           Y**
ABRIXAS            6/99                   Y           Y         Y           Y*          Y***     Y**
CHAMP               7/99                   Y           Y         Y           Y*          Y           Y**
BIRD                   t.b.d.                    ……..……………****……………………….
GRACE                t.b.d.                    …………………. ****……………………….
 *      : no segmentation
 **    : no R-S coding
 ***  : no 1st header pointer for VC-dump
 ****: extent under definition

EUTELSAT W2 mission was launched successfully last month and the LEOP services were
executed by DLR-GSOC. The S/C is already handed over to EUTELSAT Paris for routine
operations.

3.2  Panel 3 related implementations.
SLE related software was planned for development, to be implemented in 3 phases with the
following strategy:

• Realisation of a complete new and independent SLE service environment
• Two phase integration into existing control centre services and functions
• Provision of interfaces to external agencies and experimenters

SLE Services themselves are not implemented until now by DLR. The necessary processing
engines supporting RAF, RVCF respectively RSP are implemented. Interfaces supported are still
proprietary. Engines for the Command system (Forward Services) do exist partly, supporting the
complete CCSDS Packet TC.
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The standing activity ‘Modernisation of the DLR-GSOC Ground System’ will push the CCSDS
development task in future.

4  DLR-GSOC REORGANIZATION

A GSOC internal reorganisation was initiated this summer by the top level management of DLR.
Since then, head of GSOC  is Prof. Dr. Klaus Wittmann.

Internal structures are on the way to be redefined and a first organisation chart will be available
soon. Future work for CCSDS within DLR-GSOC will have to rely more upon internal DLR-
GSOC staffing, rather than on contractual personal, as done in the past. Mr. H. Wanke will stay
as the DLR representative, with Mr. M. Drexler as a deputy. Mr. M. Drexler will also actively
support the work within TSG and Mr. M. Pilgram will stay in its active role in panel 3.

H. Wanke / M. Drexler
CCSDS Representatives

DLR- GSOC
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CCSDS Management Council
ESA Report

Darmstadt, 5 November 1998
C. Mazza

Head of Ground Systems Engineering Department in D/TOS

ESA confirms its endorsement of CCSDS activities. ESA has recently established an
Engineering Standardisation Board (ESB), the mandate of which is to coordinate within ESA all
standardisation activities, including CCSDS. The ESB would look into the incorporation of
CCSDS recommendations into the ECSS (European Cooperation for Space Standardisation)
series of standards. ECSS standards replace the previous PSS series. In addition, the ESB may
request, through its ESA representative in CCSDS, the initiation of new work items

Resources

Currently (1998) there are 16 ESA staff involved in CCSDS activities (MC, TSG, P1, P2, P3) for
a total effort of between 4 and 5 man-years. This level of resources is confirmed also for 1999.

Implementation of SLE Services

ESA is in the process of implementing SLE services through a contract with industry in two
phases.

Phase 1 will cover the interface with the control centre, a gateway to NASA stations and the
space and ground segment software simulator and will be used to support the Integral mission
(launch in early 2001).

Phase 2 will cover also the baseband equipment in the ground stations and will be ready for
support of the Rosetta mission (launch early 2003). ESA is in contact with NASA/JPL so that a
common approach is taken, particularly in the definition of the API. DLR will also be involved
in the implementation of the ESA software.

ESA’s ultimate goal is to reach full interoperability with other Agencies.
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INPE Report
to the

CCSDS Management Council

Darmstadt, Germany
05 November, 1998

INPE expresses its continuing support to the CCSDS effort, although it can not commit major
man power to it, in the current year. However, a continuing effort has been made to disseminate
the CCSDS Recommendations not only within the organization but also, to a significant extent,
among other members of the Brazilian aerospace industry, research and academic institutions
and their related communities.

A ‘latu-sensu’, pos-graduate level specialization course in ‘Management, Standardization and
Certification of Space Activities’ is now being offered by the State University of São Paulo
(UNESP) to promote the academic specialization of professionals, related or with interests in  the
pertinent market. Specific instruction on the scope of the CCSDS Recommendations has been
given to this specific academic community, under this course. Now, this specific topic is already
incorporated in the regular curriculum of this course.

Also, within the community which is being formed to execute SC-13/TC-20/ISO  corresponding
activities in Brazil, the CCSDS Recommendations are being widely disseminated. Not only that,
but also, by extension, they have been also disseminated among the other communities being
formed in Brazil, around the many corresponding Working Group Activities of SC-14/TC-
20/ISO.

As a result of the effective, growing involvement of the mentioned space related standard
academic and professional communities in Brazil, there is a clear, promising trend, indicating
that a potential, significant man power availability may result, with positive results, in support to
the commitment of INPE with the development and adoption of CCSDS Recommendations. It is
expected that by 1999 this type of adherence may start occurring, in the domain of space data
systems.

At INPE, three different development initiatives incorporate and point, in different degrees, to
the actual use of CCSDS Recommendations:

The gradual build up of a Control Authority (CA) structure, related to data bases covering the
three main areas of application of the organization. Namely:

     - Earth Observation;
     - Space and Atmospheric Sciences;
     - Meteorology;
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The effort which is being made with NASA to develop a joint capability for end-to-end servicing
of payloads, departing from the superMOCA concept;

INPE is getting heavily committed in the construction of a segment of the International Space
Station (ISS). In its current stage, high priority is being given to the hardware of the mechanical
design and construction of this segment. It is expected that in the next phases of this project,
involving the electrical and electronic systems design, the incorporation of CCSDS
Recommendations, which are already being considered in the ISS project as whole, will be
naturally incorporated to the INPE servicing platforms and pertinent payloads, to come.

INPE has successfully launched its second satellite, the SCD-2 (Data Collection), in 21 of
October of 1998. A bid being placed by INPE is now under way for the build up of a multi
purpose application satellite platform. The same concept is also being applied  in cooperation
with CNES, in a small scale, for application with scientific experiments. It is not clear yet if
CCSDS Recommendations will be adopted in these upcoming projects.

INPE, as a Member, continues in its participation with CEOS Committee. Part of it is related to
the CEOS IDN commitment, since 1995. Growing perspectives are also being devised in the
context of CEOS WWW Working Group.

INPE has also done  efforts in promoting the dissemination of the CCSDS initiative in the
domain of the IAF Space Exploration Committee.

INPE is confirming, again, that it expects to host CCSDS TSG, MC and SC-13/TC-20/ISO
meetings in São José dos Campos, in the Fall of 1999.

EDUARDO W. BERGAMINI
INPE Principal Delegate to CCSDS
November, 1998
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CCSDS Management Council:
NASA Report

Darmstadt, FRG, 05 November 1998
Adrian J. Hooke

Manager, NASA Space Mission Operations Standards Program

Personnel Changes
Since the last meeting there have been some organizational and personnel changes in the space
communications arena within NASA. At NASA Headquarters, in the Office of Space Flight, the position of
Deputy Associate Administrator (AA) for Space Communications has been eliminated and the function has
been placed under the Deputy AA (Operations), formerly the Deputy AA (Space Shuttle).

In the Space Operations Management Office (SOMO) at Johnson Space Center, Mr. Stan Newberry (who was
Acting Director of SOMO) has since been officially selected for that position. In addition, Mr. Earl Thompson
has moved on to another position; he was the Head of the Engineering & Operations Office and was the
individual to whom Mr. Hooke reported as the Manager of the NASA Space Mission Operations Standards
Program. Mr. Thompson has been replaced by Mr. Patrick M. Duffin, formerly the Manager of Systems
Engineering within the Engineering & Operations Office under Mr. Thompson.

At JPL, Dr. Vint Cerf has been appointed as a Distinguished Visiting Scientist. Dr. Cerf is generally
recognized as the "Father Of The Internet" and will be working with the NASA-CCSDS community to identify
ways in which the Earth's Internet can be extended to support space exploration and exploitation as the
"Interplanetary Internet". In addition at JPL, Mr. Leigh Torgerson has come aboard to manage SCPS, CCSDS
File Delivery Protocol and Interplanetary Internet activities.

NASA Preferred Standards
NASA has officially adopted the vast majority of the CCSDS Recommendations as NASA Preferred
Standards. This was accomplished by way of a letter on Oct 13, 1998, from the Associate Administrator of the
Office of Space Flight (Mr. Joe Rothenberg) to the NASA Chief Engineer under the authority of internal
NASA policy directives that give Mr. Rothenberg the responsibility to establish space communications
standards. While NASA has been a strong proponent of the use of the CCSDS Recommendations and has
implemented them on numerous flight missions, it was not until now that NASA has officially adopted them as
Agency-wide standards.

Budget
As noted at the last meeting, it was not possible to sustain the NASA standardization budget for the U.S. Fiscal
Year 1999 (October 1998 through September 1999) at the one-time increased level that was achieved in Fiscal
Year 1998. Accordingly, the annual NASA budget (from all sources) has reverted to approximately $3.6
million, down from its previous level of approximately $4.5 million. The current level of resources translates
into approximately 2 full time equivalent NASA Civil Service employees and 13 full time equivalent NASA-
JPL and Contractor staff. NASA has responded to this challenge by general belt-tightening, with first priority
being given to maintaining support for high priority activities:
§ Panel 1: funding for key P1A, P1E and P1F development is maintained, but the P1E Efficient Modulation

work may have to be curtailed and new funding for SuperMOCA (see below) and P1J has not been
secured. NASA is seeking supplemental funding from other government agencies to support Efficient
Modulation and new "Interplanetary Internet" architectural studies.

§ Panel 2: increased support for the popular Archiving work continues.
§ Panel 3: the funding emphasis is in completing the SLE services, with modest resources being provided to

start the Ground Domain and Telecommunications activities.

The Space Project Mission Operations Control Architecture (SuperMOCA) task was approved for additional
funding in the new Fiscal Year. However, the resources were programmed to be covered by under-run funds
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that later turned out to have been absorbed elsewhere. As a final attempt to stay viable, the SuperMOCA
activity is currently working with the new "X2000" multi-mission technology project at JPL to identify a
possible role in spacecraft control. If this is unsuccessful, SuperMOCA will be terminated at the end of this
calendar year and the development team will be disbanded.

Consolidated Space Operations Contract  (CSOC)
As part of NASA's strategy to turn-over routine space operations to the private sector, the CSOC was awarded
to Lockheed Martin on September 25, 1998; there will be a three-month phase in period. The contract runs
from Oct ‘98 to December 2003 with options to extend it to December 2008. There are many working interface
details yet to be defined and implemented but there are some early favorable indications that the contractor
recognizes the value of standards - one of the stated objectives of the CSOC Integrated Operations
Architecture is to provide data transmitted in standardized protocols and make extensive use of the internet to
allow direct communications between the principal investigator and his experiment on board the spacecraft. On
the negative side, early indications are that the contractor is proposing an "IP-over-ATM" protocol architecture
for the space link that appears to relegate the CCSDS protocols to the status of "legacy systems". There is
clearly a significant amount of mutual technical education to be performed during the upcoming months and
we do yet know how the CCSDS/ISO program currently in place will be impacted as the contractor phases into
full operation. One of the expected most noticeable changes for outside agencies is that reimbursable
agreements will be negotiated with the CSOC contractor instead of through NASA. We should have a better
grasp of the impact of this contract by the next meeting.

Turbo Code Licensing
NASA and the Centre Commun D’Etudes De Telediffusion ET Telecommunications (CCETT) - who is
representing France Telecom/CNET and Societe Anonyme Telediffusion de France - have been negotiating an
agreement for NASA use of the patented coding and decoding schemes generally known as Turbo Codes.
These negotiations have been successfully concluded and NASA signed the proposed agreement on October 5,
1998; it has been forwarded to CCETT for their signature. While NASA is precluded by the agreement from
revealing the terms and conditions of that document, we strongly encourage each of the CCSDS member
agencies to seek their own agreement with CCETT. If these issues are promptly addressed, we are optimistic
that we can move forward with adopting this technology as a CCSDS Recommendation.

IAF, IAA and UNISPACE III
The International Astronautical Federation (IAF) and the International Academy of Astronautics (IAA) next
plan to meet in Amsterdam from 04-08 October 1999. The committee meetings are held on the Saturday before
the conference starts, i.e., on Saturday, 2 Oct. 1999. The IAF committee on Solar System Exploration will
probably also be held on this Saturday. The final dates and times of these meetings will be set at the IAF
meeting in Paris in April 1999. The chairman of the IAA Committee on Quality of Space Programs (which is
currently being merged with its parent committee and changing its name to the IAA Committee on Operations,
Quality, Safety) is Dr. Macgregor Reid, who has recently retired from JPL but is now retained as a consultant.
Dr. Reid has suggested that a major presentation on CCSDS should be given both to his Committee and to the
IAF Space Exploration Committee. The IAA committee is expanding and already has many members from 16
countries, all of whom are "high level" in their respective countries. Significant advantages may possibly be
gained from merging the concepts of "standards" in general with the concepts of "quality" and "safety".

NASA has had a constructive dialog with the Secretariat of ISO/TC20/SC14 concerning next year's
UNISPACE III Technical Forum. The United Nations holds UNISPACE at irregular intervals as a way to keep
Third World nations abreast of into emerging technologies. UNISPACE III will be held in Vienna from 19-30
July 1999 and there are several 3-hour slots available for major technical sessions. It has been agreed in
principle to propose a joint SC13/SC14 session at UNISPACE III.
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ISAS Report, November 1998

ISAS REPORT TO CCSDS MANAGEMENT COUNCIL

ESOC, Germany, November 5-6, 1998

Takahiro Yamada

1. IMPLEMENTATION OF CCSDS RECOMMENDATIONS

1.1 ONBOARD

Spacecraft Mission Launch
Year

TLM
Pkt

TLM
Frm

TLM
Code

TC
Pkt

TC
Frm

TC
Code

PLANET-B Mars orbiter 1998 ü ü
LUNAR-A Lunar penetraters 1999 ü ü
ASTRO-E X-ray telescope 2000 ü ü ü
MUSES-C Asteroid sample return 2002 ü ü ü ü ü ü
ASTRO-F Infrared telescope 2003 ü ü ü ü ü ü
SOLAR-B Solar observatory 2004 ü ü ü ü ü ü

1.2 GROUND

Complex Function TLM
Pkt

TLM
Frm

TLM
Code

TC
Pkt

TC
Frm

TC
Code

SSOC Spacecraft Control Center U O - U U U

KSC Ground Station (Near Earth) U O O U U -

UDSC Ground Station (Deep Space) U O O U U -

O:  Operational
U:  Under development

ISAS plans to use SLE services for data transfer between ISAS and JPL for MUSES-C (probably
RAF and CLTU services).  SLE services will be supported by a gateway at SSOC (Sagamihara
Space Operations Center) of ISAS.
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2. PANEL ACTIVITIES (From June 1998 to October 1998)

2.1. PANEL 1

ISAS supported most activities of Subpanels lA and 1F.

ISAS is editing the following Draft White Books:
Space Data Link Protocol, Synchronous 1 (Conventional TM Frames),
Space Data Link Protocol, Synchronous 2 (AOS Frames),
Space Data Link Protocol, Asynchronous 1 (TO Frames),
Space Packet Protocol,
Space Link Reference Model.

The first three Draft White Books are complete and have been distributed to Panel members for
review.

ISAS reviewed the following documents and submitted formal RIDs:
Security Draft Green Book,
CCSDS File Delivery Protocol Red Book.

2.2. PANEL 3

ISAS fully supported activities of WG 1, partly supported activities of WG 2, and hopes to
support WG 4 in the near future.

ISAS reviewed the following documents and submitted RIDs and comments:
SLE Return All Frames Red Book,
SLE Return Virtual Channel Frames Red Book,
SLE Forward Space Packet Red Book,
SLE Service Management White Book,
Management Parameters of SLE Services.

3. STUDY ACTIVITIES

ISAS is performing study activities related to COSOS in the following areas:
Space link addressing,
Space link management/control,
High performance file transfer protocol,
Data description language for mission data bases.

4. AVAILABLE MANPOWER RESOURCES

Only one person is available at ISAS for supporting CCSDS activities, and he does this work on
a part-time basis. The manpower available to support CCSDS in this year (1998) is 1/3 man-
year.
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P1 CHAIRMAN PROGRESS REPORT

TO THE CCSDS TSG&MC

NOVEMBER 1998 IN DARMSTADT

BY

K.G.LENHART (ESA/ESOC)
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I.   MEETINGS

PAST MEETINGS

- A P1A meeting took place from October 19th  to 22nd  in Darmstadt

- A P1F meeting took place from October 14th  to 16th  in Toulouse

- A P1J meeting took place from November 2nd to 3rd in Darmstadt

FUTURE MEETINGS

­ Subject-dedicated WG meetings (e.g. Mars-link) will take place late 1998 and most likely early 1999

­ The next round of Sub-Panel meetings will take place in May 1999 in the US

­ The next Panel 1 Plenary Meeting will take place in May 1999 as well.
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II.  STATE OF ACTIVITIES

SUB-PANEL 1A
­ Data Compression Books: Blue and Green Books have been approved and issued; work on
  lossy data compression continues
­ Telecommand Green Book: New Draft Green Book has been reviewed
­ Telemetry Green Book: slow progress
­ An updated Space Link Reference Model has been developed; this will be a basis for
  restructuring of the Panel 1 Recommendations
­ Communication security on the Link Layer: a Draft Green Book has been reviewed and will
  be finalised
­ Coding aspects:

• Development of Recommendations concerning Turbo Codes continues in particular with application
to deep space

• Preparation of Coding Green Book necessary, but not yet started
­ Time Aspects: a number of work items have been identified, but are on hold.

SUB-PANEL 1E
­ The working group on radio relay links for Mars missions started work in special WG
  sessions
­ Other activities continued as shown in the plan below.

SUB-PANEL 1F
­ CCSDS File Delivery Protocol (CFDP, former Protocol X) Red Book has been reviewed

SUB-PANEL 1J
­ A plan of work has been defined and will be presented in this meeting.
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III.  RESOLUTIONS

Resolutions not yet available.
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IV.  CURRENT WORK BREAKDOWN OF PANEL 1 ACTIVITIES
(Update November 1998)

Panel-Level

P100: P1 Management

P110: Management of P1 activities
P120: Management of P1 meetings
P130: Management of P1 contributions to TSG and MC meetings

P200: P1 System Activities

P210: Architecture/Space Data System Model: Review consistency between P1 and P3 (on hold, but
being taken into account by A730)

P300: Management Work Items requiring Panel Coordination

This includes: - agreement on needs in the light of existing recommendations/books
- resource estimates
- assignment of tasks to Sub-Panels

P310: Preparatory activities for advanced telemetry and telecommand system
P320: Pass management (on hold)
P330: Data protection for space communication (e.g. see A450)
P340: Spacecraft ID (on hold)
P350: Restructuring of Panel 1 Documents (being considered, still to be approved, related to P310)

P400: Sub-Panel 1A/1E Technical Interface

P500: Management of Conformance Assessment

P600: Management of Compatibility/Interoperability Tests
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Sub-Panel 1A

A100: Management of Sub-Panel 1A

A110: Management of Sub-Panel activities
A120: Management of Sub-Panel meetings
A130: Management of Sub-Panel contributions to Panel 1 and other CCSDS meetings

A200: Telemetry

A210: Services Blue Book (complete, progressing to ISO)
A220: New Green Book (in slow progress)
A230: Packet Telemetry Blue Book (Version 4 complete)
A240: Data Compression
A241: Lossless Data Compression (BB and GB complete and distributed)
A242: Lossy Data Compression (research work item)
A250: Sub-Packets and Packet Utilisation (WP has been deleted)

A300: Telecommand

A310: New Green Book (in advanced progress)
A320: Revision of existing Blue Books (Parts 2 and 2.1 up for reconfirmation, Parts 1 and 3 for later reconfirmation)

A400: Advanced Telemetry and Telecommand Systems

A410: Support WP P310
A420: Interim Link Layer aspects (e.g. to support Packets such as SCPS-NP; White Paper text was presented)
A430: New Generation Link Layer (research work item)
A440: Optical Communication Protocols (has been discussed and was deleted for the time being)
A450: Application of CCSDS Protocols for Secure Systems (Green Book covering the space link aspects is in

progress)

A500: Time Aspects

A510: Revision of Time Code Blue Book (on hold)
A520: On-board Data/Time Interface Standard (on hold)
A530: Time Correlation (on hold)
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A600 Restructuring of Space Communication Recommendations

A610: Support of WP 350
A620: Reorganize and rewrite P1 Recommendations according to newly layered Structure

A700: Other Tasks

A710: Production of Option Matrices/Conformance Proformas (will be performed as exisiting books will be revised)
A720: Accomplishment of compatibility/interoperability tests (status to be confirmed)

Sub-Panel 1E

E100: Management of Sub-Panel 1E

E110: Management of Sub-Panel activities
E120: Management of Sub-Panel meetings
E130: Management of Sub-Panel contributions to Panel 1 and other CCSDS meetings

E200: Policy Matters

E210: Ka-Band recommendation development
E220: Data Relay satellites
E230: Lunar missions communications policy
E240: Orbiter-Lander communications standardization

E300: Technical Matters

E310: Bandwidth efficient communications
E320: Interference mitigation techniques
E330: Design tools (Software and Algorithms)
E340: Earth-to-Space Link Updates
E341: Medium data rate telecommand link
E342: High data rate uplinks
E343: X-band for deep space and near Earth
E350 Low cost missions
E351: Small fully automated earth station for support of low earth orbiters
E352: Near-earth missions: low-cost designs and operations
E360: Proximity and EVA links
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E370: Ka-band link design for deep space
E380: Lunar/planetary missions communication systems
E381: Orbiter-lander communications for lunar, Mars and other planetary missions
E382: Wide-band links at 37/40GHz for lunar & planetary missions
E383: Single aperture multi-link (SAML) systems
E390: Optical communications

A400: Coding

A410: Support of WP P400
A420: Enhanced codes for Telemetry and Telecommand (research work item)
A430: Supplementation and Revision of Channel Coding Blue Book
A440: Development of Green Book (the subject has been taken out from the Telemetry Green Book)

E500: Other Tasks

E510: Support WP P400 (Joint coding studies with Sub-Panel 1A)
E520: Review existing Blue Book recommendations
E530: Complete Blue Book with respect to capability areas.
E540: Accomplishment of conformance assessment
E550: Accomplishment of compatibility/interoperability tests

Sub-Panel 1F

F100: Management of Sub-Panel 1E

F110: Management of Sub-Panel activities
F120: Management of Sub-Panel meetings
F130: Management of Sub-Panel contributions to Panel 1 and other CCSDS meetings

F200: Advanced Telemetry and Telecommand Systems

F210: Support WPs P310 and P350
F220: Following of SCPS development
F230: Protocol-X Development (research work item)
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F300: Maintenance of Books (deployment work item)

F310: AOS Book
F311: Link Layer
F312: Audio/Video
F320: SCPS Books
F321: File Protocol
F322: Transport Protocol
F323: Security Protocol
F324: Network Protocol
F330: Protocol-X Book

F400: Other Tasks

F410: Production of Option Matrices/Conformance Proformas (will be performed as exisiting books will be revised)
F420: Accomplishment of compatibility/interoperability tests.

Sub-Panel 1J

J100: Management of Sub-Panel 1J
J110: Management of Sub-Panel activities
J120: Management of Sub-Panel meetings
J130: Management of Sub-Panel contributions to Panel 1 and other CCSDS meetings

J200: Update of existing Blue Book
J210: Develop White Book
J220: Publish revised Blue Book

J300: New Recommendations
J310: Investigate areas where new standards are needed
J320: Assess impact on agencies for implementation of navigation standards

J330: Propose concepts for technical papers
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V. ISSUES FOR TSG/MC

- Lack of technical experts manpower

- Lack of continuity concerning the attendance of experts in Technical Panel meetings

- In case the CCSDS Strategic Plan is approved by the MC and the agencies access to additional resources
is required.
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Panel 3  Presentation

Maurice Winterholer
Centre National d'Etudes Spatiales

Toulouse, FRANCE

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

PANEL 3

PROGRESS REPORT  TO

Technical Steering Group

Maurice Winterholer

P3 CHAIRMAN
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PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

- Work plan

•  Document Tree
• Work Breakdown Structure
• Planning and Milestones
• Organization/ Work priorities

- Present Achievement :Documentation production
- P3 Workshop #21 Activities
- Meetings
- Conclusions

PRESENTATION

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

The  Work plan was revised and updated at the P3 Workshop 21,
in DARMSTADT,D  October 26-30, 98 .

1. WORK PRIORITIES MAINTAINED on the production of :
- SLE Service management recommendations
- SLE Transfer Services recommendations :

2. ORGANISATION  MAINTAINED :
-  Working Groups WG1, WG2/3, WG4, WG5

WORKPLAN
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SLE Documentation Tree

Reference Model
(SLE Services)

SERVICE 
Management 
Specification

Specifications 
Specifications 
Forward Services 

Technical 
Specifications 

 Return Services 
Technical 

Specifications 

Terminology/Concept
(Green Books)

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

  Last issues of Documents release

WP 223  : SLE Service Management  : 910.5-W-1.16    Sept 98
WP 311  : Return AF Service  : 911.1-R-1          July 98
WP 312  : Return VC Frame : 911.2-R-1     July 98
WP 313  : Return MC/VC-OCF Service : 911.3-W-3        October 98
WP 315  : Return Space Packet : 911.7-W-1    August 98
WP 316  : MC FSH & VC FSH : 911.5-W-1    July 98
WP 321  : Forward CLTU Service : 912.1-R-1         3 March 98
WP 321  : Forward CLTU Service UPDATED : 912.1-XXX      April 98
WP 322  : Forward TC Frame Service : 912.2-W-3    October 1998
WP 323  : Forward Space Packet Service : 912.3-R-1       July 1998
WP 324  : Other Forward Services : TC-VCA : 912.4-W-2       July 1998

WORK PROGRESS  since
HOUSTON
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SLE Transfer Services Specifications
SLE Transfer Services provide operations for:

● Data transfer
● User notification and reporting
● User control

SLE Return Services:

1.  Return All Frames ( RAF)   - existing RB under agencies’ review

2.  Return (Virtual) Channel Frame (RCF)  - RB under agencies’ review  (next R2 02/99)

3.  Return  OCF (RMC/VC-OCF)  - existing WB ; submitted to Red 04/99

4.  Return  FSH  (RMC/VC-FSH)  - existing WB ;

5.  Return Space Packet  (RSP)  - existing WB ;  not Red before end 99

SLE Forward Telecommand Services:

1.  Command Link transmission Unit (CLTU)  -  RB ; to be reissued ( date TBD)

2. Telecommand frame (TC Frame)   - existing WB ; submitted to Red  04/99

3.  Forward Space Packet  (FSP)  - RB under agencies’ review (next R2  02/99

4.  Telecommand VCA (TCVCA)   - existing WB ; 

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

SLE Service Management Specification
☞ The SLE service Management provides operations for the exchange of

management information between the MDOS and the SLE System

☞ SLE service management includes:
● Scheduling of services
● Set-up, configuration, and termination of service provision
● Management of service production
● Management reporting and accountability
● Fault management
● Security management

☞ Documentation
● SLE Service Management Tutorial  -  existing draft ; revision needed

● SLE Service Management Specification  -  existing WB;  RED  end 98

● SLE Managed Object Formal Specifications  -  existing draft

● SLE Service S/C Information Specifications  - existing draft;

● SLE Functional Group managed Object Specs - existing draft
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 Documents production schedule
   1997       1998    1999    2000

SVC Mgmt White RED BLUE

GDMO Spec White RED Blue
Information files White Red
FGMO Draft White

RAF Service Red Blue
VC & MC Frame Red  R2 Blue
Return OCF  White Red Blue 
Return FSH White
Return Space Packet

TC CLTU Red Blue
Frwd TC Frame White Red Blue
Frwd Packet Red R2 Blue
Frwd TC VCA White Blue

SLE application API Draft White
SLE Security issues Draft?

Fall 98  Workshop outcome

Panel 3 Work Breakdown Structure

Terms of
Reference

WP110

WP Planning
and Monitoring

WP120

Panel
Management

WP100

Terminology, Conventions
and Methodology

WP210

X-concepts
WP221

Reference Model
WP222

SLE Services

WP220

Ground Domain
Services

WP230

Telecommunication
Services

WP240

Model and Concept
for Cross-Support Services

WP200

Return All Frames
WP311

Return Channel Frames
WP312

Return OCF
WP313

Return Space Packet
WP314

Return FSH
WP315

Return Insert AOS
WP316

Return Bitstream AOS
WP317

Return
Services

WP310

CLTU
WP321

TC-Frame
WP322

TC-Packet
WP323

TC-VCA
WP324

Forward TC
Services

WP320

Forward AOS
Services

WP330

SLE Service Management
WP341

SLE MO Formal Spec
WP342

Management Information
WP343

Mapping Rules
WP 344

SLE Service
Management

WP340

Rtn SL Processing FGMO
WP351

Rtn Frame Proc. FGMO
WP352

Rtn Frame Data Proc. FGMO
WP353

Fwd AOS SL Proc. FGMO
WP354

Fwd AOS VC Data Insert
WP355

Fwd TC SL Proc. FGMO
WP356

Fwd CLTU Gen. FGMO
WP357

Fwd TC VC Data Insert. FGMO
WP358

SLE Service Management
Functional Group Managed Object

WP350

SLE Services
Specifications

WP300

Ground Domain Services
Specifications

WP400

SLE Services API
WP511

SLE Services Security
WP512

Telecommunications Services
Specifications for SLE Services

WP510

Telecommunications Services
Specifications for GD Services

WP520

Telecommunication
Services Specifications

WP500

Panel3

Legend :

Active Task

To Be Started

Inactive
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PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

active   : WP under process
closed  : WP achieved GB/BB/YB
waiting : WP not started

WP ID PACKAGE TITLE STATUS

WP 110 Terms of reference closed / YB
WP 120 WP Planning and monitoring active

WP 210 TCM closed / GB
WP 221 Cross Support Concept active / GB
WP 222 SLE-Reference Model active / BB

WP 311 RAF Service Specification active
WP 312 Return  Frames (VC& MC) active
WP 313 Return OCF (MC & VC) active
WP 314 Return Space Packet active 
WP 315 Return FSH (MC& VC) active 

WP 321 CLTU Service Specification active
WP 322 Forward TC Frame Specification active
WP 323 Forward Space Packet active
WP 324 Forward TC-VCA active

Work Package Status

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

WP ID PACKAGE TITLE STATUS

WP 341 SLE-Service Management FW Specs active

WP 351 FGMO specification  (RAF aspects)(1) to be started
WP 356 FGMO specification  (CLTU aspects) (1) to be started

WP 511 SLE application programming interface(2)to be started
WP 512 SLE security framework (2) to be started

(1) this work in WG4  covers all RF and modulation production issues, 
(2) this work is done  in WG5

Work Package Status
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Panel 3
Working Groups
Tasks Allocation

Ground Domain
Services

WP230

Telecommunication
Services

WP240

Ground Domain Services
Specifications

WP400

Telecommunications Services
Specifications for GD Services

WP520

Terms of
Reference

WP110

WP Planning
and Monitoring

WP120

Panel
Management

Terminology, Conventions
and Methodology

WP210

X-concepts
WP221

Reference Model
WP222

SLE Services

WP220

SLE Service Management
WP341

SLE MO Formal Spec
WP342

Management Information
WP343

Mapping Rules
WP 344

SLE Service
Management

WP340

Model and Concept
for Cross-Support Services

Group 1

Return All Frames
WP311

Return Channel Frames
WP312

Return OCF
WP313

Return Space Packet
WP314

Return FSH
WP315

Return Insert AOS
WP316

Return Bitstream AOS
WP317

Return
Services

WP310

CLTU
WP321

TC-Frame
WP322

TC-Packet
WP323

TC-VCA
WP324

Forward TC
Services

WP320

Forward AOS
Services

WP330

SLE Services
Specifications

Group 2/3

Rtn SL Processing FGMO
WP351

Rtn Frame Proc. FGMO
WP352

Rtn Frame Data Proc. FGMO
WP353

Fwd AOS SL Proc. FGMO
WP354

Fwd AOS VC Data Insert
WP355

Fwd TC SL Proc. FGMO
WP356

Fwd CLTU Gen. FGMO
WP357

Fwd TC VC Data Insert. FGMO
WP358

SLE Service Management
FGMO

Group 4

SLE Services API
WP511

SLE Services Security
WP512

Telecommunications Services
Specifications for SLE Services

WP510

Telecommunications Services
Specifications for SLE Services

Group 5

Panel3

Legend :

Active Task

To Be Started

Inactive

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

Panel 3 Workshop #21 Activities

1.   Agreement on Specific technical issues
2.   Review of Red Book RIDs and Panel discussions
3.   Review  & revision of  SLE Service Management

Recommendation
4.   Grouping option of SLE-Services specifications

5.   Revised Panel 3 Work Plan and schedule
current work plan revision and update

6 .   Agreement  upon future meetings
7.   Assigned Action Items to accomplish planned work

PRESENT ACHIEVEMENT 
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PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

Past  meetings

Workshop 16 in May 1-7 , 96 in PASADENA
Workshop 17 in November,4-8 , 96 in OBERPFAFFENHOFEN
Workshop 18  in May 19-23, 97 in SILVER SPRING
Workshop 19 in November 3-7, 97 in  VILLAFRANCA
Workshop 20 in May 4-8, 98 in HOUSTON
Workshop 21 in Oct  26-30, 98 in DARMSTADT

 Working groups meetings in 1998  :
- 1 intermediate  meeting for WG1 (July/ESA/ESTEC)

   - 1 intermediate meeting for  WG2-3-4-5 (Sept/DLR/GESOC)

Next P3 Workshop 22  
- Spring 1999 : NASA/JPL   PASADENA

Futures intermediate Working groups meetings

WG1 :   Jan 99 USA      May 99  (?)
WG2/3/4/5 : Jan 99          ?

MEETINGS of Panel 3

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

5)    P3  requests the CCSDS to approach ISO  for the definition of an ICD
specific to CCSDS, and to develop a relevant control authority for the
naming of the various components, objects and data structure  identified in
P3 CCSDS recommendations ( Agencies, Complexes names, ASN1
definitions and Managed Object)

6)  P3 intends to produce the Red version of Service management book
before next May workshop.

7) P3 intends to group the services specifications documents into ONE book;
the corresponding study will be produced for the next workshop.

Requests/information

PANEL 3

Report to TSG & MC DARMSTADT , D           4, 5 Nov 98 Winterholer

• Good progress

• High priority on the production of the  SLE-Service transfer
Recommendations and the Service Management

• proposal of 2 new  RED services specifications and One Red
book for the Service management  by next Spring

• Need for reinforced agencies support, especially for WG 4 & 5
• in order to facilitate  the start of complementary work in the area

of management and communication interface.

Thanks to ESA for the great hospitality in 
DARMSTADT

CONCLUSIONS :
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ATTACHMENT O

LIAISONS LIST
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CCSDS Liaisons

MC-S97-26

MC-S97-26.Appointment/Confirmation of CCSDS Liaison Representatives.
CCSDS appoints or confirms the following individuals as its Liaison
Representatives to the groups indicated:

Representative Liaison To Subject (if appropriate)
1.  Bastikar, A  TC 20/SC 14  General Issues
2.  Sawyer, D.  JTC1/SC 2  Panel 2
3.  Sawyer, D.  TC 46/SC 4  Panel 2
4.  Sawyer, D.  TC 211  Panel 2
5.  Jabs, E.  TC 20/SC 14/ WG 3  Panel 3
6.  Townley, D.  COSPAR  General Issues
7.  Townley, D.  INTELSAT  General Issues
8.  Townley, D.  ISPRS  General Issues
9.  Townley, D.  CEOS  General Issues
10. Townley, D. WMO General Issues
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ATTACHMENT P

CCSDS STRATEGIC PLAN



STRATEGY MEETING OCTOBER 1998

STRATEGIC PLANNING WORKING GROUP MEETING

RESULTS OF MEETING FROM 21. - 23.OCTOBER 1998

H. Kummer
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STRATEGY MEETING OCTOBER 1998

GENERAL:

t PARTICIPATION: Lenhart, Giaretta, Baize, Gerner, Hooke, Gannett, Kummer

t AGENDA: present status - future needs (in terms of vision, mission, approach) - strategic goals - development plan
- organisational aspects

t SUMMARY OF INPUT RECEIVED FROM THE AGENCIES AND THE PANELS:
· Efficient modulation methods for near-earth communications
· Communications relay through Mars orbiter
· Spacecraft control standards
· Space data system reference model
· On-board interfaces
· Generalised data exchange protocols
· Space Internet.
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STRATEGY MEETING OCTOBER 1998

RESULTS OF THE MEETING:

t VISION
• The CCSDS to lead the seamless integration of space mission information systems including their

operational and archival systems with the global information infrastructure
• Thus enhancing the international exploration and utilisation of space while simultaneously realizing

significant cost and development time savings.

t MISSION

• ISO chartered the CCSDS to provide the means for space agencies to reach voluntary consensus on
common problems concerning the design of space mission information systems.

• The fruits of that consensus will be made available as new international standards
• The CCSDS will provide the infrastructure for their development.
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STRATEGY MEETING OCTOBER 1998

t APPROACH

• The CCSDS will promote standardization across the three space mission operations service domains:
­ Space Data Commmunications Service that allow user applications to exchange information through

the data networks that interconnect the space and grond segments of the mission operations system
­ Space Gateway Services that are needed to interface the space data communications service with

the ground segment of the operations system
­ Space Data Interchange Service that allow users to access and exchange space mission information

across a data network
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STRATEGY MEETING OCTOBER 1998

t STRATEGIC GOALS

• Maintain and propagate the existing set of robust CCSDS spasce data handling techniques that currently support the
needs of virtually all
- free-flying scientific spacecraft in the vicinity of the earth and deep space
- space stations and related supply vehicles.

• Extend these capabilities to meet the new requirements of the international missions to be flown in the first decade of
the new Millennium, including
- fleets and constellations of spacecraft in the vicinity of the earth
- clusters of spacecraft in deep space
- orbiting and in-situ landed vehicles deployed around and on other Solar System bodies.

• Use these aggregate capabilities to stimulate the build-up of internationally interoperable space data communications
and navigation infrastructure throughout the Solar System, to support a mix of both robotic and eventual human
exploration.

• In particular, to play a leading role in the development of standardised communications and navigation capabilities to
support the international exploration of the planet Mars.

• Exploit the power of standardisation to achieve measurable reductions in mission costs and integration time, while
supporting increased performance, safety, and reliability.

• Accomplish these measurable advancements by encouraging the development of space as a commercial marketplace
through adoption of standardised, interoperable data and information transfer systems across the international space
community.

• Increase the value of the information gathered by space missions by making that information understandable and
available to the widest contemporaneous audience and to future generations.

• Define a profile of new and existing standards to be used to facilitate interoperability between agencies.
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STRATEGY MEETING OCTOBER 1998

t DEVELOPMENT PLAN

The following pages show the 6 tables contained in Volume II of the CCSDS Strategic Plan, Revision 1 of the Preliminary
Draft 0, dated October 1998.
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STRATEGY MEETING OCTOBER 1998

Table 1:  Develop Interfaces with Commercial Systems

Version 1.0 Date:  26 Oct. 1998

No. Sub-Task Elements/Justifications Missions Schedule Imple-
menter

Mode of
Implemen-

tation
1 Interface with near-Earth

communications
constellations

§ Provide low cost and near-real-time
telemetry/ telecommand access

§ Enables potential support to Space
Station and LEO Operations

§ Extend institutional communications
§ infrastructure without requiring new

investment
§ GCSDS will work with private sector to

identify gateways between space
mission and public communications
systems

Potentially all
LEO missions

Medium term P1E plus
P1A then
P3

Mode 1

2 Interface with commerctal
near-

Earth navigation systems
(e.g.

GPS, GLONASS, etc.)

§ Provide tow-cost spacecraft position
determination service without requiring
unique institutional tracking systems

§ CCSDS will point to existing
capabilities and recommend an
integrated space navigation concept

Potentially all
LEO missions

Short term P1E plus
P1J

Mode 1

3 Interface with commercial
audio and video data
distribution

§ Support easy bridging of space
audio/video into public media
distribution systems

§ Enable low cost public Telepresence
in space exploration

§ CCSDS will adopt/adapt standard
commercial capabilities such as
MPEG, JPEG

Potentially all
LEO missions,
in particular
manned
missions

Short term Px then P3

Short term: less than 2 years Mode 1: Developer is CCSDS
Medium term: between 2 and 5 years Mode 2: Developer is subset of CCSDS
Long term more than 5 years Mode 3: Alliance with outside CCSDS entity for development

Mode 4: Use of existing standards or
elements of them
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STRATEGY MEETING OCTOBER 1998

Table 2:  Develop Highly Efficient Communications in Resource-Constrained Environments

Version 1.0 Date:  26 Oct. 1998
No. Sub-Task Elements/Justifications Missions Schedule Imple-

menter
Mode of

Implemen-
tation

1 Single Aperture/Multi-user
RF links

§ Allow multiple spacecraft to share a single
ground antenna

Deep space uplink
and downlink

Short term
(Mars
mission)

P1E Mode 1

2 Higher Frequencies (e.g.
KA-Band, optical)

§ Migrate away from congested/contested lower
frequency bands

§ Provide increased data transmission capacity
§ Reduce tracking time to alleviate network

over-subscription

Missions using
“desert ground
stations” (deep
space)
Satellite to satellite
links

Short term for
Ka-band

Long term for
optical

P1E Mode 1

3 Efficient Modulation
Methods

§ Provide Bandwidth-efficient modulation
techniques to maximize use of limited
spectrum resources

§ Provide Power-efficient modulation
techniques for deep space missions, landed
and roving vehicles, etc.

Potentially all
missions

Short term for
bandwidth
efficient
modulations

Medium term
for poser-
efficient
modulations

P1E Mode 1 or 2

4 High Performace Coding § Provide improved performance without
requiring larger RF aperture/power

§ Reduce tracking time to alleviate network
over-subscription

Potentially all
missions

Medium term P1E Mode 1

5 New Proximity and In-Situ
Communications and
Navigation Links

§ Provide proximity spacecraft-spacecraft and
EVA links for constellations and fleets

§ Provide relay links (surface-orbirter or
surface-surface) to stimulate buildup of
interoperable data communications
infrastructure on and around other Solar
System bodies (e.g. Mars)

§ Integrated communications and positioning
services

Mars mission;
Space stations

Short term P1E, P1A,
P1F, P1J (for
the
positioning)

Mode 1 and
Mode 4

6 Multicast Data
Transmission

§ Allow multiple users to share a common
communications channel

Potentially all GEO
and DS missions
(using
Globalstar/Tele-
desic concept)

Medium/Long
term

P1E and P1A Mode 1 or 3
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STRATEGY MEETING OCTOBER 1998

Table 2:  Continued

Version 1.0 Date:  26 Oct. 1998
No. Sub-Task Elements/Justifications Missions Schedule Imple-

menter
Mode of

Implemen-
tation

7 File Transfer Protocols § Support autonomous spacecraft
§ Enable exchange of large quantities of key

information during short duration tracking
passes

§ Enable automation of labor-intensive ground
operations

Potentially all
missions, in
particular with data
storage capability

Short term P1F Mode 1 and
3

8 Advanced Data
Compression

§ Adopt/adapt commercial file compression
capabilities (such as ZIP) to extent onboard
file storage capabilities

§ Develop new space-unique lossy
compression schemes as necessary to
maximize return of large quantities of
information

Potentially all
mission, in
particular with
storage capability

Medium term P1A Mode 1 and
Mode 4

9 Security and Privacy § Protect Data links against unintentional
intrusion (e.g. radio interference)

§ Provide end-to-end data protection against
intentional intrusion

§ As space missions become more
internetworked, risk of malicious activity
increases

In particular mission
with audio and
video
communications
Elements of
International Space
Station

Short term P1E, PX, and
P3

Mode 1,
Mode 3 and
Mode 4
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STRATEGY MEETING OCTOBER 1998

Table 3:  Develop Space Missions as “Nodes on Internet”

Version 1.0 Date:  26 Oct. 1998
No. Sub-Task Elements/Justifications Missions Schedule Imple-

menter
Mode of

Implemen-
tation

1 Extend the Internet into
near-Earth vicinity

§ Develop alliances with Internet
standardization bodies to allow terrestrial
Internet capabilities tobe extended into near-
Earth space

§ Allow experimenters to use familiar Internet-
based communications mechanisms and
standard application dialogues

§ Reduce cost by using well-tested
commercially available systems

§ Extend addressing capability

Potentially all
missions, in
particular fleets of
satellites

Medium term P1F, P2, P3 Mode 3

2 Extend the Internet into
deep space

§ Develop alliance with Internet standardization
bodies to allow terrestrial Internet capabilities
to be utilized in deep space and on/around
other Solar System bodies

§ Deploy fragments of the Earth’s Internet
throughout the Solar System, interconnected
by gateways and long-haul communications
links, to build up slowly and “Interplanetary
Internet”

§ Extend addressing capability

Planetary orbiters
and rovers

Short term P1F, P2, P3 Mode 3
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STRATEGY MEETING OCTOBER 1998

Table 4:  Develop Interoperable “Plug-n-Play” Spacecraft Components

Version 1.0 Date:  26 Oct. 1998
No. Sub-Task Elements/Justifications Missions Schedule Imple-

menter
Mode of

Implemen-
tation

1 Enable space deveices and
subsysems to be “network
ready

§ Develop on-board bus/network interfaces
§ Develop on-board network services
§ Develop on-board time distribution systems
§ Develop on-board resource management

interfaces
§ Fill in the mechanical aspects of

standardization (e.g., plug and pin power,
cooling, mounting interfaces etc.)

All missions, in
particular missions
with international
participation

Medium-Long
term

Px Modes 3,
Mode 4
(Establish
joint working
groups with
ISO/TC
20/SC 14
and industry
participants
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Table 5:  Develop Interoperable “Plug-n-Play” Spacecraft Components

Version 1.0 Date:  26 Oct. 1998
No. Sub-Task Elements/Justifications Missions Schedule Imple-

menter
Mode of

Implemen-
tation

1 Standadize spacecraft
monitor and control

§ Develop/adopt messaging systems for
transmitting commands to space systems and
verifying responses

§ Use commercial/industrial automation
approaches

All missions, in
particular cross
support missions,
e.g., Integral, Mars
missions

Short term P3 Mode 1

2 Standardize ground system
monitor and control

§ Develop messaging systems for transmitting
commands to supporting ground network
systems and verifying responses

§ Use commercial/industrial automation
approaches

All missions Short term
(CSOC);
otherwise
Medium term

P3 Mode 4

3 Standardize tracking and
navigation services

§ Develop orbit determination services

§ Develop trajectory analysis service

§ Develop maneuver planning/design service

§ Develop rendezvous and docking techniques

All Mars missions,
space stations

Short term P1J & P3 Mode 2 (e.g.,
NASA and
CNES)

4 Standardize flight
engineering services

§ Develop spacecraft health/safety monitoring
service

§ Develop performance-analysis service

§ Develop spacecraft time correlation service

§ Develop telecommunications link analysis
service

Potentially all
missions

Medium term P3 Mode 1 and
2

5 Standardize mission
planning services

§ Develop mission profile design service

§ Develop mission sequence design service

Potentially all
missions

Medium term P3 Mode 1 or 2

6 Standardize
telecommunications
services

§ Develop ground network communications
services

§ Develop audio/video distribution service

Potentially all
missions

Medium term P3 (P2) Mode 1 or 2
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Table 6:  Develop Standard Data Interchange and Archiving Services

Version 1.0 Date:  26 Oct. 1998
No. Sub-Task Elements/Justifications Missions Schedule Imple-

menter
Mode of

Implemen-
tation

1 Standadize information
infrastructure architecture
for space data

All missions Medium term P2 All modes

2 Develop space data
archiving techniques

All missions, in
particular science
and Earth
observation
missions

Short term P2 All modes

Short term: less than 2 years Mode 1: Developer is CCSDS
Medium term: between 2 and 5 years Mode 2: Developer is subset of CCSDS
Long term more than 5 years Mode 3: Alliance with outside CCSDS entity for development

Mode 4: Use of existing standards or
elements of them
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STRATEGY MEETING OCTOBER 1998

t ORGANISATIONAL ASPECTS

• Mode of Implementation, i.e. production of CCSDS Recommendations and ISO Standards

Owing to shrinking resources of the CCSDS agencies a modified approach of recommendations/standards development
has to be adopted.

Mode Generation of Requirements Development Review Approval

1 CCSDS CCSDS CCSDS CCSDS

2 CCSDS One or several agencies of CCSDS CCSDS CCSDS

3 CCSDS CCSDS in an alliance with other entities CCSDS CCSDS

4 CCSDS Adopt existing standards CCSDS CCSDS

• Supplementation of existing panel and sub-panel organisation
- P1E takes over that part of the coding which is near to the physical layer
- P1A takes care of the link layer
- P1F will be responsible for the layers above the link layer
- a new panel is needed for the standards of interoperable plug-and-play spacecraft components

• Completion and Maintenance of Strategic Plan
- Discussion and commenting of Preliminary Draft 0 by TSG
- Discussion and approval of PD 0 by MC and converting it into Draft 1
- Review of Draft 1 by agencies
- Processing of agency comments by Strategy Working Group and production of Draft 2 by mid Feb 99
- Agency review of Draft 2 by mid March
- Strategy Working Group to produce Draft 3 by end March for TSG and MC review in Spring 99
- Eventually it is planned to have Volume I approved by higher agency authorities.

• Implementation of Strategic Plan
- The panels will modify their plans of work in accordance with the approved CCSDS Strategic Plan
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ATTACHMENT Q

CNES COMMENTS FOR
CCSDS STRATEGIC PLAN REVIEW
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CNES COMMENTS ON STRATEGIC PLAN

We are looking for efficiency (best use of scarce resources) and not for an
occupation => we should concentrate on topics where CCSDS brings a high value
added.

The strategic plan is an excellent tool and the outcome of the WG is a very good
starting point.

To obtain the efficiency we should:

1. Define the potential customer(s) and identify their requirements

2. Assess the value added by CCSDS versus already made decision.

3. For selected topics, conduct a Phase O study (feasibility, issues) and assess the
likelihood to do the work with available resources.

4. For decided topics:

a) Define priorities taking into account the logic between tasks (e.g. internet
into space depends on security and privacy issues.

b) Establish a program plan with agency subscription.
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ATTACHMENT R

AOS DOCUMENTS REVIEW



121
Data

Compression

300
Time Code
Formats

200
Telecommand:

Packet
Frame
COP

Coding

100
Telemetry:

Packet
Frame
Coding

400
Radio

Frequency &
Modulation

700
Advanced
Orbiting
Systems

701
Architectural
Specification

705.1/2/3/4
Formal
protocol

Specifications
(LOTOS)

704
Audio, Video

and
Still Image

710
Internet-
Derived

protocols

713
SCPS

Network
Protocol

713.5
SCPS

Security
Protocol

714
SCPS

Transport
Protocol

717
SCPS
File

Protocol

720
Upper
Layer

protocols

727
CCSDS File

Delivery
Protocol

CCSDSCCSDS
Subpanel-1F,Subpanel-1F,

AdvancedAdvanced
OrbitingOrbiting
SystemsSystems

CCSDS
TSG/MC
ESOC
Nov 98

C
C

SD
S B

10.0-Y
-17

140
N

ovem
ber 1998



Periodic (5-year) Updates of AOS

• 701 document (AOS Architectural Specification) was reconfirmed
pending the Yamada report of consolidated Link layer

– Many technical issues have been addressed by Yamada’s
“Synchronous 2” draft specification

• 704 (Audio/Video) and 705 (LOTOS) both come due for
reconfirmation in  5/99

– Audio/Video partially used; no current resources to update them.
– LOTOS specs. have served their purpose.

• Recommendations:
– Retain 701 until Yamada activity complete, then transfer to P1A

for consolidation as “Synchronous-2” protocol
– Downgrade 705 (LOTOS specs.) to (4) informative Green Books
– Circulate notice of “Intent to Downgrade” 704 spec. (Audio-Video)

to an informative Green Book. Seek Agency support to revise and
update the Blue Book; otherwise downgrade to Green at next
meeting

• Meanwhile, withdraw Audio/Video as ISO DIS.
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SCPS Finalization

 Software Beta testing
 User evaluations

1997 1998 1999

SCPS-
FP/TP/SP/NP:
final Issues of

Specs.
and Reference

S/W

SCPS-FP/TP/SP/NP:
frozen CCSDS Specs. 
and Reference S/W

Red-3

2000

Development Phase

Blue-1

ISO DIS review ISO FDIS review

DIS approved IS approved

Final Edits Mission Application

Recommendations:

(1) At the November 1998 meeting, the CCSDS Management Council should approve
Red-3 àà Blue-1 transition, subject to P1F approving (via mail review) a list of
editorial changes.

(2) To avoid an “IS-before-Blue” anomaly, submit request to ISO Secretariat to
delay FDIS final review until it can be synchronized with mail review cycle noted in (1)

SCPS File Protocol
SCPS Transport Protocol
SCPS Security Protocol
SCPS Network Protocol
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ATTACHMENT S

INTERPLANETARY INTERNET
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1

TSG Reports:
1. NASA Report on SuperMOCA

2. NASA Report on Interplanetary Internet

CCSDS
Technical Steering

Group Meeting
ESOC, Darmstadt
04 November, 1998
Adrian J. Hooke, NASA

2

1. SuperMOCA1 Status

( 
1 
Space Project Mission Operations Control Architecture )
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3

Current Space Mission
Monitor and Control:

Design, integration and test
of unique space mission devices.

Operations monitor and control
system tailored to uniqueness

}
Custom

I/F

Custom
I/F

Custom
I/F

Custom
I/F

4

SuperMOCA Monitor
and Control Concept:

Unique space mission devices
modeled as standard objects

Rapid integration and test.

Standard operations monitor and
control, rapid maintenance.

}

Custom
I/F

Standard
I/F

Custom
I/F

Standard
I/F

Custom
I/F

Standard
I/F

Custom
I/F

Standard
I/F
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6

2. InterPlanetary
Internet

(IPN) Status

5

SuperMOCA Status

• When support was requested, CCSDS Agencies did not endorse
the need for standardized space mission monitor and control

• SuperMOCA therefore “went it alone” as a NASA R&D project

• Scraped-by the last two years on random funding

• Funding was approved for this year (Oct ’98-99) but
– Resources were assumed to be provided by other project under-run money that

did not materialize

• Current status is that unless SuperMOCA can get adopted by the
JPL-X2000 project, it will be canceled by year’s end:

– the future of SuperMOCA will now be decided by one project at one center of one
national space agency.
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7Components of the Interplanetary Internet

Mars: Robotic and human
search for life; exploration

Asteroids: Mining; steering
Jovian moons: Search for life
In-transit: Navigation, cruise

Proximity

via in-situ relay and

Remote
in-situ

Internet

Long-haul In
terplanetary communications

Interplanetary
Internet 
Gateways

Earth’s
Internet

8

??

A unified future infrastructure?



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

CCSDS B10.0-Y-17 148 November 1998

9

Fiber Satellites

Cable

Mobile/Wireless

WDM

S-band X-band

Ka-band

LEO
Constellations

Mars
Constellations

Mars
Proximity Links

Deep-space
Optical

Nomadic

Terabit communications

Megabit communications

Self-organizing

““MixedMixed  Environments”Environments”

Earth’s Internet is rapidly evolving from
being primarily fiber-based to an era of
“mixed environments”. Many diverse
media will be integrated into its
communications fabric . Some of its new
problems are remarkably similar to
those of deep space communications.

In the next few years a unique
opportunity exists to merge the
“Internet” and “Space”
communications communities so that
we may leverage each other’s
experience  and installed base.
Remotely-deployed in-situ instances
of the Internet, interconnected by
high-performance links - the
“Interplanetary Internet” - can
become  commonplace.

CCSDS Packet
protocols

FTP/TCP/IP

Short-haul communications

Long-h
au

l c
om

m
unica

tio
ns

‘The Internet’

‘Space’

10

DARPA:
Hilarie Orman
NGI/NREN/Ames:
Dick desJardins
JoAnne Nelson
BBN:
Craig Partridge
USC-ISI:
Bob Braden
UUNet:
Mike O'Dell
MIT:
Dave Clark
Planetary Society:
Lou Friedman
Bruce Murray
George Powell

MCI:
Vint Cerf
JPL:
Scott Burleigh
Adrian Hooke
Peter Shames
Leigh Torgerson
Eric Travis
MITRE:
Bob Durst
SPARTA/NSA:
Howard Weiss

The Interplanetary Internet
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Wavelength Division Multiplexing
• Data multiplexed onto individual laser

wavelengths
• Fiber capacities in the Terabits/second
• Ultra high bandwidth-delay product
• Bandwidth-delay product >> typical

transaction size

Mobile/Wireless
• Supports mobile, self-organizing networks
• Power management of preeminent importance
• Losses due to bit-errors and handovers
• Small, but increasing bandwidth-delay products

Cable Modem/xDSL
• Asymmetric data rates
• Some losses due to bit-errors
• Moderate bandwidth-delay products

(Earth Orbiting) Satellite
• High bandwidth-delay products
• Potential loss due to bit-errors and/or

link outages
• Potential asymmetric data rates

Interplanetary In-Situ Network (IPN-I)
• Power management of preeminent importance
• Some losses due to bit-errors
• Mobile/wireless self-organizing networks
• Initially small to moderate bandwidth-delay

products

Interplanetary Relay Network (IPN-R)
• Ultra high bandwidth-delay product
• Asymmetric data rates
• Losses due to bit-errors and handovers
• Bandwidth-delay product >> typical

transaction size

12

Internet and InterPlaNet (IPN)

Shared Technology Issues

• High bandwidth-delay products
• Potential loss due to bit-errors and/or link

outages
• Potential asymmetric data rates

Earth Sat 
Cable/xDSL IPN-R

• Ultra high bandwidth-delay product
• Bandwidth-delay product >> typical

transaction size
• Implications on appropriateness of

interactivity

WDM IPN-R

• Power management of preeminent
importance

• Self-organizing networks
• Losses due to bit-errors and handovers

Mobile/
Wireless

IPN-I

Shared
Issues 
Among

Emerging
Terrestrial
Internet 

Technologies

Shared
Issues

Between the
Emerging
Terrestrial

Internet and the
Interplanetary

Internet
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ATTACHMENT T

AD-HOC WORKING GROUP ON SECURITY



Report on the CCSDS Ad-Hoc
Working Group on Security

(AHWGS)

Howard Weiss
SPARTA, Inc.

Hsw@sparta.com
November 1998

Pride in Performance
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• The Ad-hoc Working Group on Security (ahwgs) was formed at the
Houston CCSDS TSG meeting (May 1998).

­ Adrian Hooke (NASA/JPL) made a presentation calling for CCSDS to
address data protection issues that have been or will come to be of
concern for space missions.

­ As a result, the TSG voted to create the AHWGS.

Pride in Performance

Background
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• The AHWGS was chartered by the TSG to:

­ identify data protection issues and threats across the three CCSDS
panels

­ formulate a proposal for the course of action (if any) that CCSDS
should pursue (technical scope of work, recommended organization,
rough order of magnitude estimate of schedule/resources)

­ present results to the TSG at their next meeting in November 1998 at
ESA/ESOC in Darmstadt, Germany

Pride in Performance

AHWGS Charter
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• Chair: Howard Weiss (NASA/SPARTA)

• Panel 1 rep: Nick Shave (BNSC/Logica)

• Panel 2 rep: Patrick Mazal (CNES)

• Panel 3 rep: Michael Stoloff (NASA/JPL)

• At Large:

­ Zhao Heping (CAST)

­ Steve Foley (BNSCIDERA)

Pride in Performance

AHWGS Members
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• Identification and authentication (I&A)

­ assurance of the correct identity of a spacecraft “user”

• Access controls

­ who can command a spacecraft (command authentication)

­ who can obtain or change data (from a spacecraft or from a ground-
based archive)

• Confidentiality

­ protect against eves-dropping of radiated RF signal

• Data Integrity

Background:
What Are The Security Issues?
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• Ubiquitous network connectivity results in greater ability of outsiders to
gain unauthorized access

­ use of more on-line technology for controlling spacecraft and for
performing science provides more opportunities for external hacking

­ Masquerading

­ unauthorized person(s), centers acting as authorized to take over
control, receive unauthorized data, or make unauthorized
modification of data

­ - Space-ground RF transmissions can easily be intercepted

Pride in Performance

Background: Generic Threats
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Pride in Performance

Network Vulnerabilities
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• Established mailing list

­ ahwgs@columbia-sparta.com

• Requested each working group member to provide a short summary of
the security work that is on-going in the panel/agency represented

• Inputs received from:

­ Panel 1 (from Nick Shave)

­ Panel 2 (from Patrick Mazal)

­ Panel 3 (from Michael Stoloff)

­ CAST (from Zhao Heping)

Pride in Performance

AHWGS: First Order of Business
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• Telecommand Green Book "Data Protection Concepts" annex.

• AOS Green Book data protection concepts

• SCPS Security Protocol

• PlA Security Green Book (in development)

• Identification of missions using CCSDS recommendations & security:

­ ESA telecommand authentication (but apparently never used an
ESA mission)

­ EUMETSAT telemetry encryption

­ UK STRV 1 c/d

­ Space Station (AOS security on uplink)

Pride in Performance

Highlights of Panel 1 Inputs
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• Panel 2 is aware of security issues but.....

­ No security-related work underway now.

• Data Archiving Reference Model has had high level considerations on
security policies concerning access control to restrict or allow access
to elements of the archives, but these considerations have not been
refined.

Pride in Performance

Highlights of Panel 2 Inputs
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• No security work currently on-going in P3, but there is great interest in
providing secure cross-support.

• Security issues of interest:

­ Security domains between cross-support entities.

­ End-to-end vs. hop-by-hop security between security domains

­ Public key infrastructure and X.509 certificates

Pride in Performance

Highlights of Panel 3 Inputs
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• CAST is internally developing data protection mechanisms at the
packet telecommand and telemetry transfer layer

­ this work was presented to PlA in May 1998 (at the Houston
meeting).

­ based on the data protection mechanism concepts in CCSDS200.0-
G-6, Telecommand, Summary of Concept and Rationale, January
1987

Pride in Performance

Highlights of CAST Inputs
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• Recommendation #1: CCSDS should undertake a work program to
perform a detailed assessment of the security risks. and threats
against civil space missions.

• Risk analysis and vulnerability study

­ Threat analysis to determine likelihood of successful exploitation of
any uncovered vulnerabilities.

­ Design mission security to counter threats and residual risks.

Pride in Performance

Course of Action (#l)
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• Recommendation #2: CCSDS requirement for all Panels to include
security in all work-items or explain, in detail, why not:

­ All panels must examine the security implications of their projects
from the outset.

>> As a result security becomes an integral portion of all CCSDS
work items

>> security awareness is greatly improved
>> security mechanisms will be specified

­ Books should not be approved without having performed a security
analysis.

Pride in Performance

Course of Action (#2)
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• Recommendation #3: The current PlA Security Green Book work
should be expanded to include Panels 2 and 3.

­ this would form a CCSDS work-item to develop a cross-panel
security document which would facilitate the identification of security
issues and provide example solutions.

Pride in Performance

Course of Action (#3)
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• Recommendation #4: SCPS Security Protocol should be
implemented on all CCSDS missions having an identified security
threat:

­ CCSDS should consider performing a flight test (e.g., STRV-1 c/d)

­ provides the ability to perform cross-support in a secure, end-to-end
manner.

Pride in Performance

Course of Action (#4)
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• Recommendation #5: A generic CCSDS Space Mission System
Security Policy to aid CCSDS mission developers should be developed

­ could be done independently or as part of the cross-panel security
green book development.

Pride in Performance

Course of Action (#5)
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• The Good News:

­ - CCSDS is more aware of security issues than we first thought

­ - however, security is not yet ubiquitous

Summary, Observations
and Conclusions
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• The Bad News:

­ CCSDS still has a long way to go to ensure secure, interoperable
space data systems

>> many work items ignore security

>> other work items are cognizant of security needs, but are not
actively pursuing security solutions

>> no coordinated approach for assessing security within CCSDS

>> the perception still lives on that security is not an issue in many
(most) civil missions (i.e., overcoming the mindset that security is
a military mission problem)

Summary, Observations
and Conclusions
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• The Bottom Line:

­ A working group should be chartered to implement the specific
actions recommended by the Ad-Hoc Working Group on Security
and to develop additional recommendations and actions.

Summary, Observations
and Conclusions
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